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PREFACE. 


After  an  interlude  of  relative  neglect  the  last  decade 
has  seen  a  marked  increase  of  interest  in  maps.  This 
renewal  of  interest  has  been  productive  of  many  happy 
results.  The  scholars  have  made  discoveries  and  added  to 
our  knowledge.  The  Government  bureaux  and  academic 
authorities  are  appealing  to  and  serving  a  wider  public. 

There  is  room  for  a  new,  exhaustive  and  scholarly 
account  of  the  history  of  maps,  but  this  is  not  it.  This  little 
volume  is  intended  for  the  wider  public:  for  those  who, 
being  without  a  previous  knowledge  of  the  history  of 
attempts  to  map  the  world,  wish  to  obtain  an  account,  brief, 
simple,  and  to  the  point,  yet  substantially  true,  intelligible 
and  readable. 

The  subject  is  vast,  the  space  at  our  disposal,  limited: 
thus  omissions  are  necessitated.  The  subject  is  complex, 
yet  must  be  simplified  and  given  a  degree  of  continuity 
difficult  to  achieve.  However,  our  task  has  been  made 
pleasant  by  the  ready  assistance  received  from  members  of 
the  Library  and  Map  Room  Staffs  of  the  Royal  Geographical 
Society,  whose  help  and  courtesy  have  been  unfailing,  and 
to  whom  I  wish  to  tender  my  sincere  thanks.  I  am 
particularly  indebted  to  the  Librarian,  Mr.  Edward  Heawood, 
for  reading  the  proof  and  for  criticisms  ;  also  to  Mr.  E.  A. 
Reeves.  To  Sir  Henry  Lyons  and  the  Trustees  of  the 
British  Museum  for  permission  to  reproduce  certain  prints, 
and  to  Mr.  A.  J.  Sifton  for  coping  with  the  illustrations. 
To  Mrs.  M.  J.  Curnow,  a  valiant  lady,  for  making  all  things 
possible. 


London,  July,  1930. 
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CHAPTER  I 


Common  Problems 

Aristagoras  of  Miletus  needed  another  ally  and  he 
approached  Cleomones  the  Spartan.  Now  when  Aristagoras 
came  to  the  Spartan  Court  he  came  armed  not  only  with 
spears  and  swords,  but  also  with  a  "  bronze  tablet  on  which 
the  map  of  the  Earth  was  engraved  and  all  the  sea  and  all 
the  rivers,"  and  with  this  Aristagoras  used  to  back  up  his 
arguments.  "  Here  are  the  Ionians,11  he  said,  as  he  laid  the 
proposition  and  the  bronze  tablet  before  Cleomones,  "  and 
here  the  Lydians,  and  next  to  the  Lydians  you  see  the 
Phrygians.  Close  by  them  are  the  Cappadocians  .  .  .  and 
their  neighbours  are  the  Cilicians,  whose  land  reaches  the 
sea  yonder,  wherein  you  see  the  island  of  Cyprus  lying.11 

Aristagoras  wanted  to  convey  to  Cleomones  as  clearly 
as  possible  the  positions  of  the  many  petty  powers  of  the 
Aegean  Islands  and  of  the  adjacent  mainland.  He  used  a 
"  bronze  tablet,11  which  for  convenience  may  be  called  a 
"  map,11  because  it  was  a  special  device  invented  to  show 
positions  of  places  on  the  surface  of  the  earth. 

"  Where  is  it  ?"  asks  the  traveller,  and  immediately 
raises  a  series  of  difficult  problems  involved  by  any  attempt 
to  demonstrate  "  place  where 11  or  "  place  whither.11 
Amongst  the  first  to  be  solved  is  the  problem  of  conveying 
a  correct  idea  of  direction.  Primitive  attempts  to  express 
direction  are  as  vague  as  first  attempts  to  express  time. 
"  When  the  fowls  go  to  roost 11 ;  "  When  the  little  ones 
wax  sleepy,11  says  the  Malay,  and  we  know  that  it  is 
evening.     Fortunately  the  sun  appears  to  move  within 
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defined  limits  ;  it  rises  and  sets  on  all  the  inhabitants  of  the 
earth  ;  thus,  though  the  phrases  "  Towards  the  sunrise  "  or 
"  Towards  the  sunset "  may  be  translated  in  many  ways, 
they  have  but  one  meaning  for  all  travellers. 

The  sun  by  day  and  the  stars  by  night  are  specially 
important  in  determining  direction,  but  expressions  denoting 
direction  are  of  far  greater  variety.  The  peoples  of  the 
earth  have  named  the  "  Compass  points,11  as  we  call  them, 
in  many  ways,  according  to  many  a  local  peculiarity, 
popular  myth,  or  fancy.  For  example,  in  the  subtropical 
latitude  of  the  Mediterranean  borderlands,  where  the  steady 
"  Trades  11  blow  persistently  for  a  season,  there  is  a  regular 
wind  "  from  over  the  mountains.11  The  "  Tramontano,11 
as  it  is  called,  signified  to  many  a  Mediterranean  sailor 
not  only  a  wind,  but  also  the  direction  from  which  the 
wind  blew,  in  other  words,  the  "  north.11  The  term 
"  Tramontano  11  can  readily  be  abbreviated  and  indicated 
on  a  map  by  a  simple  letter  "T";  later,  as  the  north  point 
began  to  take  precedence  of  all  the  other  compass  points, 
the  "  T  11  was  frequently  replaced  by  a  Fleur  de  lis  11 — 
and  in  such  form  (though  more  conventionalised)  the  north 
point  is  still  indicated  on  Ordnance  Survey  Maps. 

The  close  association  of  compass  points  and  prevailing 
winds  was  common  in  earlier  historic  periods — naturally  in 
the  era  of  sailing  ships :  commoner  while  the  compass  points 
were  still  few,  and  therefore  less  precise :  commoner  in 
tropical  and  subtropical  lands  with  overseas  connection 
such  as  Egypt  and  Asia  Minor. 

Great  differences  of  opinion  existed  among  ancient  map- 
makers  as  to  how  direction  should  be  marked  on  their  maps. 
While  they  might  determine  positions  fairly  accurately  by 
sun  and  stars,  they  were  usually  content  to  imply,  or  merely 
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to  indicate  vaguely,  the  positions  of  places  on  their  "  maps." 
The  Babylonians  were  well  skilled  in  determining  direction. 
The  Tower  of  Babel  and  many  other  buildings  were 
deliberately  and  correctly  oriented  with  respect  to  the  four 
quarters  of  the  earth.  But  whereas  it  was  important  how 
a  temple  faced  in  carrying  out  the  rites  to  the  Moon 
Goddess,  etc.,  what  mattered  the  compass  points  on  a 
"  map  "  drawn  to  illustrate  a  history  of  the  exploits  of  the 
Great  Sargon  of  Akkad  ?  A  general  idea  of  direction 
sufficed,  and  could  be  obtained  more  easily  in  other  ways 
than  by  observation  of  the  sun  and  stars.  This  can  be 
seen  in  looking  at  a  reproduction  of  the  Babylonian  world 
map  made  half  a  do^en  centuries  before  Christ.  The  north 
point  is  not  marked  by  symbol,  but  significant  in  implication 
is  the  fact  that  the  northern  part  alone  is  shaded,  the  very 
quarter  in  which  the  shadow  is  longest  and  in  which  the 
nights  lengthen  out. 

A  common  habit  in  making  such  maps  was  to  assume 
a  central  starting  point  presumably  well-known  to  the  likely 
reader  and  best  known  to  the  writer — usually  Babylon  for 
the  Land  of  the  Two  Rivers  ;  Delphi  for  the  Greeks  ; 
Jerusalem  for  the  monk  map-makers  of  the  Middle  Ages. 
We  act  similarly  when  we  decide  that  Longitude  0°  shall 
fall  through  Greenwich :  but  whereas  the  oldest  maps 
merely  imply  that  Miletus  lies  here  (east)  in  relation  to 
Delphi,  we  have  learnt  to  calculate  that  New  Orleans  is  90° 
west  of  Greenwich  and  30°  north  from  the  equator. 

The  incidental  manner  in  which  direction  is  indicated 
on  many  of  the  earliest  extant  maps  may  be  explained  by 
the  fact  that  most  of  those  in  our  possession  were  made  to 
illustrate  historic  records.  That  is  to  say,  they  were  not 
intended  for  use  in  the  field,  where  a  knowledge  of  direction 
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is  so  essential.  It  sufficed  for  the  purpose  that  Palmyra  lay- 
west  of  Bagdad. 

Greater  exactitude  in  determining  and  denoting  direction 

on  maps  of  coun- 
tries and  regions 
had  to  wait  until 
the  introduction 
of  the  mariner's 
compass,  and,  in 
point  of  time,  un- 
til the  era  of  over- 
seas navigation 
when  sailing  by 
the  compass  be- 
came of  supreme 
importance.  In 
strong  contrast  to 
//  X  *<>  the  absence  of 
symbols  for  direc- 
tion on  many  an- 
cient maps,  the 
charts  of  the 
the 


cen- 


(a)    (b)  (c) 

Fig.  1.  Symbol    indicating    True    North    and  eight 

Cardinal  Points  on  an  Ordance  Map.  Sailors  from 

Fig.  2.  Simple  Wind-rose  for  a  point  Long.  40  fourteenth 
Lat.  40°  S.}  showing  predominance  of  westerly  winds 

for  a  given  month.  tury  Onwards 

Fig.  3.  A    Wind-rose  showing  wind  direction   and  show    many  a 
force  (a)  Gale  Force  (shaded) ;  (b)  Moderate  to  Strong  tt  ,,. 
(open);  (c)  Light  (line);  (d)  Calm  (inset  figure).  COmpaSS  TOSe, 

beautifully  orna- 
mented, coloured,  and  with  the  original  four  "  major 
directions,"  north,  south,  east  and  west,  amplified  into 
sixteen  or  even  thirty-two.  Our  land  maps  to-day  frequently 
indicate  the  four  major  directions  only,  but  the  Admiralty 
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charts  still  give  the  minor  distinctions.  Though  the  ornamen- 
tation, which  gave  such  joy  to  the  mediaeval  map-maker, 
has  disappeared,  the  close  association  of  the  compass  points 
and  wind  direction  has  been  neatly  utilised  in  modern  times 
in  meteorological  charts.  So  much  has  the  "  compass " 
become  a  standard  symbol  for  certain  directions  that  arrows 
indicating  winds,  and  inserted  as  though  a  line  of  a  compass, 
tell  the  sailors  the  prevalence  of  a  wind  from  a  given 
direction. 

"  The  longest  way  round  is  the  shortest  way  home,11  runs 
a  cryptic  proverb  ;  yet  in  a  workaday  world  the  shortest 
way  is  in  the  greatest  demand.  ct  What  is  the  distance  ?" 
is  at  least  as  important  as  "  What  is  the  direction  ?" 
Cleomones  was  undoubtedly  duly  impressed  by  the  argu- 
ments and  the  bronze  tablet  used  by  Aristagoras,  but 
Herodotus  proceeds  to  record  that  "  when  on  the  day 
appointed  for  the  answer  they  came  to  the  place  whereon 
they  had  agreed,  Cleomones  asked  Aristagoras  how  many 
days  journey  it  was  from  the  Ionian  Sea  to  the  King,11  and 
Aristagoras  replied  that  it  was  a  three  months1  journey. 

Unfortunately,  the  determination  and  expression  of 
distance  is  even  more  difficult  than  the  determination  and 
expression  of  direction,  for  some  elementary  knowledge  of 
mathematics  is  essential — especially  in  attempting  to  express 
distance  on  a  map.  Thus  it  was  that  map-making  could 
not  develop  beyond  a  certain  point  until  the  sister  sciences 
of  mathematics  and  astronomy  were  sufficiently  advanced 
to  furnish  necessary  methods,  and  thus  it  also  happens  that 
the  most  perfected  forms  of  maps  are  restricted  to  areas 
where  conditions  were  in  early  times  conducive  to  the 
highest  civilisations,  e.g.,  Egypt,  Babylon,  Greece  and  China. 

The  moment  a  map-maker  attempts  to  show  distances 
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on  a  map  he  implies  a  definite  proportion  between  map 
and  ground.  This  can  only  be  given  with  any  degree  of 
precision  when  the  surface  measurements  are  accurately 
known.  This  measurement  of  the  surface  of  the  earth  is 
so  complicated  that  it  became  at  an  early  date  a  separate 
science — that  of  surveying.  The  earliest  land  surveying 
was  undertaken  in  the  irrigation  areas  of  Egypt  and 
Babylon.  There  surveys  and  maps  of  the  cultivated  areas 
were  necessary  for  land-administration  purposes.  It  follows, 
therefore,  that  these  areas  furnish  the  earliest  maps  which 
attain  most  nearly  a  one-to-one  proportion  between  map 
and  ground — in  other  words  "  maps  11  giving  not  merely  a 
general  idea  of  a  portion  of  the  surface  of  the  earth,  but 
portraying  a  portion  of  the  earth  to  "  scale.11 

^  This  difficulty  of  showing  distances  is  very  much 
complicated  for  the  map-maker  by  the  fact  that  it  is  quite 
impossible  to  draw  a  map  of  the  round  world  on  a  sheet 
of  paper,  i.e.,  on  a  plane  surface.  An  absolutely  true 
representation  of  the  world  can  only  be  given  on  a  globe, 
that  is  to  say,  a  sphere  can  only  be  truly  represented  by 
another  sphere.  Thus  it  is  that  map-makers  are  troubled 
by  "  projections,11  the  constructional  network  seen  on  most 
modern  maps,  representing  the  map-maker's  compromise  in 
tackling  an  impossible  proposition.  In  order  to  represent  a 
portion  of  the  rounded  surface  of  the  earth  on  a  flat  piece 
of  paper,  a  map-maker  finds  it  convenient  to  construct  a 
"  net,11  with  certain  mathematical  values.  Since  the  time 
of  Ptolemy  (about  150a.d.)  values  for  the  length  or 
longitude,  and  breadth  or  latitude,  of  an  area  to  be  portrayed 
are  expressed  in  degrees.  Thus  London  is  Long.  0°,  Lat. 
51°  N.  on  the  earth  or  on  a  map.  This  net,  or  projection, 
suffices  as  a  framework  giving  the  nearest  proportion  obtain- 
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able  between  map  and  ground.  Mercator  was  famous  in 
his  century,  but  his  fame  persists  to-day  mainly  because  of 
the  association  of  his  name  with  a  net,  or  projection,  which 
is  still  commonly  used  in  atlases  for  world  maps.  On  a 
sphere  all  meridians  converge,  and  thus  a  compass  bearing 
would  cut  them  at  different  angles :  Mercator  constructed 
a  net  in  which  all  meridians  and  parallels  are  straight,  cutting 
at  right  angles.  Thus  directions  are  constant.  This  is  an 
advantage  for  a  navigator  sailing  by  compass  points,  who 
cares  not  to,  or  cannot,  work  out  the  mathematics  of  varying 
angles.  The  Mercator  projection  is  most  accurate  in  the 
tropics.  How  much  has  been  compromised  can  be  appre- 
ciated by  a  glance  polewards  where  a  small  circle  of  latitude 
becomes  expanded  into  a  line  as  long  as  the  Equator ! 

Besides  knowing  the  distances  and  directions  between 
places,  most  travellers  also  want  to  know  what  the  country 
is  like.  Are  there  mountains  to  climb,  rivers  to  cross  or 
navigate,  woods  to  penetrate,  empty  desert  spaces,  or  many 
cities  and  villages  ?  The  early  map-makers  were  content 
in  the  main  to  show  the  land  and  a  few  cities,  the  sea  and 
the  rivers — an  amount  of  detail  in  accord  with  their  skill 
of  showing  direction  and  distances.  Even  to  portray  this 
limited  amount  of  detail  they  had  to  grapple  with  yet 
another  problem — how  to  convey  detailed  data. 

Now  a  detailed  description  of  a  region  can  be  stated 
in  words — written  or  spoken.  Writing  is  also  used  on 
maps,  but,  if  you  look  at  a  map,  you  will  see  that  writing 
is  restricted  in  the  main  to  names,  and  the  geographical 
facts  of  first  importance  are  denoted  by  a  series  of  symbols. 
These  symbols  were  and  are  highly  pictorial,  making  a  map 
description  more  graphic  than  a  written  description  of  an 
area,  and  more  easily  understood  by  old  and  young,  learned 
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and  unlearned,  Eskimo  and  European.  For  example,  in 
writing  the  story  of  his  Eskimo  friend  Kakoot  (who  spoke 
no  English)  Captain  Mallet  says : 

"  When  there  was  nothing  of  special  interest  to 
show,  Kakoot  would  describe  in  gestures  the  country 
ahead  of  us,  the  lakes,  the  winding  of  the  river,  the 
rapids  and  the  portages.  He  had  discovered  that  I 
had  a  notebook  and  a  pencil.  At  regular  intervals  he 
would  borrow  them  and  draw  for  me  maps  of  the 
surroundings  over  and  over  again.  First  he  would 
draw  one  starting  from  where  we  were  at  the  time, 
and  going  northward.  Then,  another  time,  he  would 
draw  the  same  one  starting  from  where  we  were  going 
to,  for  instance,  backward  to  where  we  were  at  the 
time.  The  maps — made  perhaps  half  a  day  apart — 
would  always  coincide  exactly. 

"  He  would  always  add  information  about  the 
country  by  little  crude  drawings  at  the  side — reindeer, 
musk  ox,  willows  if  there  were  a  certain  quantity,  fish, 
topeks,  with  people  around  them  .  .  .  The  only  thing 
he  could  not  do  was  to  decrease  the  scale  of  his  map. 
He  was  used  to  a  certain  scale,  and,  when  he  had  to 
draw  two  hundred  miles,  he  needed  sheets  and  sheets 
of  paper,  which  was  very  expensive. "* 


Maps  have  yet  another  great  advantage  over  writing  as 
a  mode  of  expressing  geographic  ideas.  A  well-drawn  map 
conveys  many  facts  shortly  and  simultaneously— like  a 
picture — furnishing  a  direct,  instantaneous  and  exact  appeal 
to  the  eye.  However,  the  pictorial  element  can  be  carried 
to  an  extreme  and  in  many  mediaeval  maps  the  symbols 


*  T.  Mallet,  Atlantic  Monthly,  September,  1927,  "My  Friend  Kakoot." 
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became  so  utterly  pictorial  that  they  were  used  not  only 
to  represent  the  known  but  also  to  mask  the  unknown.  It 
was  this  atrocious  habit  that  earned  the  satire,  at  a  later 
date,  of  Swift's  quatrain : 

"  So  geographers  in  Afric  maps 
With  savage  pictures  fill  their  gaps, 
And  o'er  unhabitable  downs, 
Place  elephants  for  want  of  towns.1' 
In  course  of  time  the  conception  of  simplicity  and  accuracy 
of  symbols  was  recaptured :  further,  the  symbols  became 
more    and    more    conventionalised    and  standardised — 
especially  after  the  invention  of  printing. 

In  the  twentieth  century  map-making  is  such  a  com'1 
plicated  affair  that  a  map  represents  the  composite  result 
of  several  scientific  processes.  In  the  first  place  the  ground 
is  surveyed  ;  the  data  are  then  plotted  in  an  office.  This 
original  drawing  suffers  many  things  before  it  appears  finally 
printed — more  often  than  not — in  many  colours. 

The  perfection  of  means  and  methods  of  map-making 
since  the  days  of  the  ancients  has  been  a  slow  and  inter- 
rupted  process  covering  over  2,000  years  of  time.  Since 
the  beginning  the  major  problems  have  been  much  the  same, 
but  the  solution  of  these  has  varied  according  to  ability 
and  geographic  conditions.  The  Marshall  Islanders  of  the 
Pacific  were  content  for  centuries  with  their  "  maps  11  of 
bamboo  framework  with  sticks  to  represent  waves  and 
currents,  and  cowrie  shells  for  islands.  They  had  neither 
the  mental  capacity  for  inventing  nor  the  need  for  using 
anything  but  the  simplest  form  of  map  showing  the  relation- 
ship of  island  to  island  and  the  way  thither.  Waves  and 
currents  had  to  be  located  though  not  with  the  precision 
necessary  for   a  land   property  survey.  Unpretentious 
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bamboo  and  cowrie  shells  were  as  effective  for  demonstration 
purposes  as  the  bronze  tablet  of  the  Greek  or  the  clay  tablet 
of  the  Babylonian.  It  is  interesting  to  note  that  when  the 
Marshall  Islanders  set  sail  they  did  not  usually  take  their 
maps*  with  them.  These  were  left  at  home  safely  secured 
from  prying  eyes. 

The  Babylonians  and  Egyptians  were  also  practical  map- 
makers.  However,  they  brought  a  greater  fund  of  know- 
ledge to  the  problem  of  supplying  maps  of  irrigated  areas 
required  for  land  administration.  Here  was  a  difficult 
proposition  where  a  mere  idea  of  general  relationships  was 
inadequate  and  where  land  measurement  was  essential.  The 
Greeks  in  their  island  home  were  less  interested  in  land 
administration  ;  fortunately  they  were  much  intrigued  by 
the  lack  of  knowledge  of  the  size  and  shape  of  the  earth, 
knowledge  vital  to  geographer  and  map-maker  alike,  and 
without  which  no  great  advance  could  be  made. 

From  what  has  been  said  it  is  obvious  that  the  necessity 
for  maps  is  universal  and  has  been  the  mother  of  many 
inventions.  It  is  also  obvious  that  the  history  of  map-making 
is  the  record  of  particular  solutions  of  common  problems 
giving  varied  results,  rather  than  a  connected  story  of  the 
evolution  of  a  map  from  simple  beginnings  to  the  finished 
product.  The  history  is  not  concerned  with  individuals 
as  individuals,  but  rather  with  the  contributions  of  many 
illustrious  men  as  touching  the  solution  of  these  common 
problems  ;  contributions  with  such  diverse  and  far-reaching 
consequences  that  the  maps  of  the  ancients  are  hardly 
recognisable  as  the  progenitors  of  the  twentieth  century 
publications. 

*  Scholars  interested  in  these  native  maps  met  with  difficulty  in  abstract- 
ing any  information.  The  maps  are  now  being  "  Lost  "  as  European 
substitutes  have  come  into  favour. 


PLATE  II. 


Babylonian  World  Map. 


CHAPTER  II 


Philosophers  and  Maps  in  Antiquity 

Of  the  making  of  maps  there  is,  then,  no  definite  begin- 
ning— rather  a  series  of  beginnings.  Map-making  became 
an  art  in  all  areas  which  are  known  to  have  evolved  a 
civilisation  of  the  first  order,  in  China  and  Peru  as  well  as 
in  Egypt  and  Babylon.  Just  as  the  intellectual  contacts 
between  Babylon  and  China  were  of  the  slightest  in  the 
days  of  isolation  of  one  great  area  from  another,  so  also 
the  earliest  form  of  map  evolved  in  the  respective  areas 
fails  to  indicate  much  borrowing  of  ideas.  There  is,  then, 
not  only  no  definite  beginning,  but  also  no  single  continuous 
line  of  evolution  in  map-making.  With  our  limited  know- 
ledge the  greatest  continuity  is  found  in  the  Levantine 
borderlands  where  the  contacts  between  Babylon,  Egypt 
and  Greece,  though  sometimes  difficult  to  establish,  are 
admitted  in  map  craft,  and  the  world's  most  skilled  map- 
makers  of  to-day,  the  Europeans,  can  trace  the  evolution 
of  their  maps  to  Antiquity. 

Unfortunately  the  history  of  map-making  is  rendered 
difficult,  not  only  by  the  scattered  distribution  of  the  art, 
but  also  because  our  knowledge  is  woefully  incomplete. 
Information  regarding  Eastern  Asia  is  meagre  in  the  extreme, 
for  example  of  Chinese  maps  (though  we  know  they  date 
back  for  several  centuries  before  Christ,  and  were  devised 
for  governmental  purposes).  In  Western  Eurasia  many  of 
the  data  for  the  early  history  of  map-making  have  been  lost; 
we  are  limited  to  a  purely  fortuitous  selection  of  such 
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specimens  and  references  as  have  survived  ;  and  we  have 
no  guarantee  that  these  specimens  represent  the  survival  of 
the  fittest,  nor  do  we  know  what  the  archaeologists  will 
discover  next.    Nevertheless,  there  is  a  story. 

Now  a  well'drawn  map  may  be  a  thing  of  beauty,  but 
it  is  usually  drawn  for  a  very  practical  purpose.  As  the 
civilisations  of  Assyria  and  Egypt  developed,  and  the 
population  of  these  restricted  areas  increased,  the  problems 
of  land-ownership  became  pressing.  Eventually  administra- 
tive needs  necessitated  a  measurement  of  landed  property 
and  a  permanent  record  of  the  estates.  This  was  particularly 
true  of  Egypt,  where  the  annual  inundations  obliterated 
many  boundary  marks.  No  property  maps  of  ancient  Egypt 
are  extant,  but  the  earliest  historic  records  refer  to  the 
"  numbering  "  of  the  royal  possessions  every  two  years  by 
officials  of  the  treasury  for  taxation  and  other  purposes. 
The  official  registers  stating  the  owner's  name,  the  area  and 
position  of  the  property,  and  the  tax  due,  were  kept  in 
duplicate,  the  one  copy  in  the  Treasury  and  the  other  copy 
in  the  Royal  Granary. 

^  The  first  scientific  survey  of  the  whole  of  Egypt  was 
not  begun  till  1897  a.d.,  but  the  first  attempted  survey  of 
the  Nile  lands  is  credited  to  Rameses  II  between  1333  B.C. 
and  1300  b.c.  This  located  not  only  the  estate  boundaries 
but  also  the  rows  of  pillars  which  separated  the  nomes. 
These  maps,  all  now  lost,  were  a  mine  of  information  to 
the  geographers  in  later  centuries,  to  Eratosthenes  and 
Ptolemy  and  others. 

Inscriptions  on  tombs  furnish  another  source  of  evidence 
that  a  system  of  land  measurement  was  practised.  For 
example,  there  is  on  the  walls  of  the  tomb  of  Menna  at 
Thebes  a  scene  depicting  "  two  chainmen  measuring  a  field 
i 
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of  corn  with  a  long  cord  on  which  are  knots  or  marks  at 
intervals,  which  seem  to  be  about  four  or  five  cubits  in 
length  ;  each  also  carries  on  his  arm  a  spare  cord  coiled  up. 
Beside  them  walk  three  officials,  who  carry  writing  materials, 
and  who  are  accompanied  by  a  small  boy  carrying  other 
writing  materials,  and  a  bag  in  which  are  probably  docu- 
ments and  plans  referring  to  the  property.  An  old  man 
and  two  boys  also  accompany  the  surveyors,  and  a  peasant 
brings  a  loaf  of  bread  and  a  bunch  of  green  corn/1  This 


Land  Measurement  in  Ancient  Egypt. 


is  not  unlike  the  procedure  to-day,  when  the  holdings  on 
the  flood  plain  are  laid  out  after  the  fall  of  the  water. 

Fortunately  in  Assyria  certain  specimens  have  been 
preserved.  There  is  a  clay  tablet  in  the  British  Museum, 
several  thousand  years  old,  which  gives  a  written  description 
of  an  estate  with  a  plan  appended.  A  portion  of  another 
tablet  portrays  a  part  of  the  city  of  Tuba,  and  shows  the 
position  of  the  Great  Gate  of  the  Sun  God.  Of  course, 
these  examples  of  the  early  art  of  map-making  are  very 
elementary  in  character,  but  they  are  unique  as  the  first 
known  attempts  aiming  at  any  degree  of  accuracy  in  depict- 
ing the  surface  of  the  earth,  and  as  representing  the  definite 
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origin  of  the  "  cadastral "  or  property  survey  and  map  for 
revenue  purposes. 

Nor  was  it  strange  that  this  should  occur  in  the  fertile 
alluvial  plains  of  the  Nile  and  Euphrates,  for,  though 
mapping  was  universal,  any  advance  upon  the  primitive 
forms  has  always  been  dependent  upon  knowledge  and 
means. 

Geographic  conditions  (for  example,  soil  fertility), 
favouring  close  settlement  here,  as  in  the  distant  Wei  valley 
of  China,  supplied  a  demand,  but  the  fact  that  the  peoples 
in  these  areas— the  Sumerians,  the  Babylonians  and  ancient 
Egyptians — had  some  knowledge  of  arithmetic  and  geometry 
was  of  equal  importance.  Geometry  was  especially  valued 
by  the  Babylonians  for  surveying  purposes,  and  they  were 
able  to  calculate  areas  of  fields  of  irregular  shape,  and  to 
chain  distances  with  sufficient  accuracy  for  the  needs  of 
the  time.  Not  only  did  they  devise  methods  of  solving  the 
problem  of  distance  and  area,  but  they  also  had  ideas  on 
direction.  As  already  stated  the  Temple  buildings  were 
truly  oriented. 

The  Assyrians  were  famous  as  cultivators :  they  were 
even  more  famous  as  conquerors.  True,  their  knowledge 
of  the  world  was  limited,  but  like  many  people  who  lived 
after  them,  they  considered  themselves  as  situated  in  the 
centre  of  the  world,  and  their  kings  made  forays  into  the 
lands  beyond  the  flanking  deserts  and  the  high  mountains, 
and  their  exploits  were  duly  recorded  by  the  official 
historians. 

For  many  years  the  first  attempt  to  construct  a  map  of 
the  world  has  been  ascribed  to  the  Greek  Anaximander, 
who  lived  in  the  early  sixth  century  before  Christ.  His 
work  is  lost,  but  a  tablet  has  now  been  unearthed  in 
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Mesopotamia  showing  a  Babylonian  essay.  This  map  of 
the  world,  dating  from  about  1000  B.C.,  was  drawn  for 
the  purpose  of  illustrating  a  text  relating  the  deeds  of  the 
great  Sargon  of  Akkad  (about  3800  B.C.),  and  is  the  earliest 
extant  attempt  to  depict  general  relationships  over  large 
areas.  The  world  is  conceived  as  a  disc  surrounded  by 
water,  with  Babylon  as  the  centre.  The  two  great  rivers, 
the  Tigris  and  the  Euphrates,  are  drawn  issuing  from  the 
mountains  of  the  north  ;  in  the  south  the  vast  marshes  and 
swamps  of  the  Euphrates  are  indicated.  The  northern 
quarter  is  appropriately  shown  in  shadow. 

Another  group  of  maps  which  are  more  concerned  with 
the  way  thither  than  with  local  conditions  or  world  relation- 
ships are  referred  to  by  Eustathius,  for  he  states  that 
Sesostris  ordered  route  maps  to  be  made  (c.  1 300  B.C.). 
This  is  extremely  probable  as  the  demands  of  the  growing 
Levantine  trade  would  necessitate  some  such  development, 
but  we  have  no  idea  what  those  maps  were  like,  as  no 
specimens  have  come  down  to  us.  Probably  these  maps 
furnished  some  of  the  geographical  material  mentioned  at 
a  later  date  by  Strabo  as  existing  at  Alexandria,  the  fore- 
most  commercial  city  and  port  of  the  ancient  world. 
However,  the  commercial  aspect  is  not  entirely  unrepre- 
sented, for  certain  rough  sketch  maps  of  the  gold  mines  in 
south-east  Egypt,  dating  from  about  1400  B.C.,  have  been 
preserved  and  are  kept  in  the  museum  at  Turin.  These 
sketches  are  drawn  on  paper  made  from  the  papyrus  reed 
which  lines  the  Nile.  They  attract  attention  for  antiquity 
rather  than  excellence. 

Before  any  further  advance  upon  these  crude  attempts 
could  be  made  it  was  necessary  to  gain  a  better  knowledge 
of  the  surface  features  of  the  world.    Only  the  Levant, 
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the  Black  Sea  and  the  settled  parts  of  Asia  Minor  were 
known  with  any  accuracy  in  far  antiquity,  the  rest  was  a 
matter  of  speculation  and  superstitious  dread,  of  hearsay 
and  fabulous  report.  For  example,  the  mouth  of  the  Danube 
was  known,  but  not  its  source.  Western  Europe  lay  veiled 
in  a  misty  beyond,  and  the  British  Isles  at  the  back  of 


Extent  of  Known  World  in  Roman  Times. 

beyond.  Known  and  unknown  were  wrapped  around  by 
a  conveniently  vague  circumfluent  ocean. 

It  was  also  necessary  to  determine  the  shape  and  sise 
of  the  world,  facts  which  we  assume  with  hardly  a  second 
thought  but  which  took  centuries  to  establish. 

Not  only  knowledge  but  also  means  were  lacking. 
There  were  the  stars  above,  there  were  the  capes,  bays  and 
mountains  to  serve  as  landmarks  to  guide  the  traveller,  but 
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no  compass  had  yet  arrived  upon  the  scene.  It  is  true 
methods  and  instruments  for  making  linear  and  even  simple 
vertical  measurements  had  been  invented,  but  methods 
devised  for  use  under  the  clear  skies  and  in  the  level 
continuous  and  thickly  settled  flood  plains  of  the  Nile  and 
Euphrates  were  not  well  suited  to  the  cloudier  skies,  to 
the  mountains,  to  the  discontinuous  plains  and  island  fringes 
of  Greece,  or  to  the  open  sea. 

Fortunately  the  ancient  Greeks  were  people  of  unusual 
intellectual  vigour  and  judgment.  "  The  world,11  said  one 
who  had  inherited  the  legacy  of  Greece,  "  is  a  poor  affair 
if  it  does  not  contain  matter  for  investigation  for  men  in 
every  age.11  Without  the  actual  facts  the  Greeks  speculated 
as  to  the  shape  of  the  earth,  and  then  proceeded  to  the 
proof.  The  Pythagoreans  are  supposed  to  be  the  first 
to  have  suggested  and  argued  that  the  world  was  round, 
but  they  may  have  taken  the  idea  from  an  earlier 
source — possibly  direct  from  the  astronomers  of  Chaldea 
(c.  2200  b.c),  or  by  way  of  Egypt.  The  intellectual 
contacts  of  these  centuries  are  impossible  to  trace  but  at 
any  rate  it  was  soon  mooted  that  the  world  was  round  in 
shape.  As  to  a  better  knowledge  of  the  surface  features 
of  the  world,  the  Phoenicians  and  Greeks  both  made 
important  contributions.  The  Phoenicians  were  inveterate 
wanderers.  They  carried  the  bounds  of  commerce  and 
knowledge  westward  and  eastward,  beyond  the  Pillars  of 
Hercules  (Gibraltar),  and  to  the  fabled  store-houses  of 
Ceylon,  but  the  estranging  seas  of  the  cold  north  repulsed 
them,  while,  southward,  the  desert  wastes  of  the  Sahara 
marked  the  frontier  of  the  known  world. 

A  particularly  important  contribution  of  the  Greek 
philosophers  was  the  substitution  of  observed  facts  for 
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superstitious  explanations.  The  Mediterranean  is  full  of 
curious  phenomena — of  volcanos,  of  rivers  plunging  into 
cavernous  depths,  of  lakes  without  visible  outlets,  whirlpools 
and  sunken  reefs.  These  features  furnish  material  for  the 
imaginative  ;  supply  the  background  for  the  myths  of 
Vulcan,  of  Scylla  and  Charybdis  ;  but  superstition  had  to 
give  place  to  critical  observation  before  real  progress  could 
be  made  in  making  maps  as  in  any  other  science. 

Whether  to  demonstrate  theories  or  to  summarise  know- 
ledge a  map  was  necessary.  But  the  mere  making  of  an 
u  accurate "  map  raised,  as  we  have  already  seen  in 
Chapter  I,  another  series  of  difficulties.  How  to  project  ? 
How  to  record  positions?  The  Greek  scholars  were 
more  particularly  interested  in  the  theoretical  aspects  of 
geography,  in  the  determination  of  the  shape  and  si2;e  of 
the  earth  rather  than  the  distribution  of  cities  or  routeways. 
This  resulted  in  attempts  at  constructing  world  maps  rather 
than  maps  of  property  boundaries  (as  in  Egypt,  Babylon), 
route  maps  and  charts,  though  such  were  in  use. 

The  limited  knowledge  of  the  surface  of  the  earth  more 
or  less  forced  the  ancients  to  confine  their  so-called  "  world 
maps "  to  the  known  inhabited  regions.  Yet  even  an 
attempt  to  construct  such  a  world  map  involves  much.  For 
example  one  must  know  the  shape,  the  length  and  breadth 
of  the  world.  As  we  have  already  noted  the  concensus 
of  opinion  in  antiquity  was  in  favour  of  a  round  world, 
though  some  philosophers  were  in  favour  of  a  cylindrical 
figure,  some  of  a  flat  disc.  Aristotle  believed  the  world 
was  a  sphere  and  supported  his  views  by  using  the  arguments 
still  supplied  in  our  school  text-books. 

The  si^e  of  the  earth  remained  a  matter  of  mystery 
and  guesswork  for  an  even  greater  time  than  the  shape  of 
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the  earth.  Dicaearcus  (326  b.cv296  b.c.)  is  said  to  have 
hazarded  an  estimate  of  the  si^e  of  the  earth  and  to  have 
been  the  first  to  insert  on  a  world  map  a  line  marking  the 
breadth  of  the  inhabited  region.  The  significance  of  this 
we  shall  see  in  a  moment. 

Eventually  Eratosthenes,  keeper  of  the  Library  at 
Alexandria,  was  attracted  to  this  difficult  problem  of 
compiling  a  map  of  the  world.  Eratosthenes  was  in  a 
particularly  favoured  position  for  making  such  a  compilation, 


Alexandria 

The  World,  according  to  Eratosthenes  {conjectural). 

for,  as  librarian  he  had  access  to  the  accumulated  knowledge 
of  the  sages,  while  as  an  inhabitant  of  Alexandria  where 
the  world  routeways  met,  he  could  foregather  with  the 
travellers  from  far  countries. 

Many  centuries  were  to  pass  before  long  distances  on 
the  ground  could  be  truly  represented  on  the  map,  but 
Eratosthenes  made  an  epoch-making  step  in  the  right 
direction  by  a  computation  of  the  si^e  of  the  earth,  which 
was  based  on  actual  measurements  of  a  considerable  strip 
of  ground,  and  instrumentally  determined  observations  at 
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selected  points.  This  was  a  great  advance  on  the  guesswork 
estimates  of  his  forerunners. 

Let  us  see  how  the  world  map  took  form  in  the  hands 
of  the  great  philosopher.  Eratosthenes  could  not  measure 
the  whole  world,  but,  given  correct  figures  for  a  part,  as  a 
mathematician,  he  could  from  a  part  compute  the  whole 
surface  of  the  world.    This  is  what  Eratosthenes  did. 

In  the  first  place  he  followed  the  opinion  that  the  world 
was  round — and  so  used  a  spherical  figure  divisible  into 
degree  units.  Secondly  he  selected  the  section  of  which 
he  had  first-hand  knowledge — Egypt.  Eratosthenes  was 
free  to  use  the  measurements  and  results  made  by  the 
Egyptian  surveyors,  and  thus  he  obtained  the  linear  distance 
of  5,000  "  stadia  11  between  Alexandria  and  a  place  called 
Syene,  which  he  thought  was  due  south  of  Alexandria.  In 
other  words,  he  knew  the  exact  length  of  an  arc  of  the 
circumference  of  the  world.  Now  this  arc,  say  A  B,  is  to 
the  circumference  of  the  world,  say  A  B  D,  what  the  angle 
A  C  B  (C  being  the  centre  of  the  earth)  is  to  the  360°  which 
correspond  to  the  whole  circumference  of  the  circle.  Here 
is  a  neat  equation,  but  still  requiring  another  known 
quantity. 

It  is  necessary  to  discover  a  value 
for  the  angle  A  G  B,  or  centre  of  the  earth. 
This  is  not  very  difficult.  Eratosthenes 
could  use  a  "  gnomon,11  a  simple  instru- 
ment which  utilised  the  fact  that  the 
length  of  shadow  thrown  by  a  stick  varies 
according  to  the  relationship  of  a  stick  to 
the  sun.  He  was,  therefore,  able  to 
Diagram    iiiustra-  observe  for  himself  the  altitude  of  the  sun 

ting  calculations  of         A 1  t  .  -11  1 

Eratosthenes.      at  Alexandria  at  mid-day  at  the  summer 
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solstice :  that  is  to  say,  at  the  same  time  that  his  information 
gave  the  sun  as  overhead  at  Syene. 


Let  A  =  Alexandria. 

B  =  Syene. 

AB  =  Arc  of  circumference  sub- 
tending angle  A  C  B  at  C, 
C  being  the  centre  of  the 
Earth. 

B  R ^Represents  direction  of  the 
Sun  at  B  (Syene)  when 
Sun  is  overhead  at  Solstice. 


A  S^Observeid  direction  of  Sun  at 
A  (Aleixandria)  when  Sun 
is  overhead  at  B. 

S  A  T=Deviation  from  vertical  at 
A  where  A  T  is  prolonga- 
tion of  radius  C  A  and 
A  S  is  line  drawn  in  direc- 
tion which  Sun  appears  to 
observers  at  A.  Angle 
SAT  =  angle  A  C  B. 


By  deducting  the  altitude  of  the  sun  at  Alexandria  (A) 
from  90°  we  obtain  a  value  for  the  angle  SAT.  With 
the  help  of  Euclid  we  appreciate  that  angle  SAT  —  angle 
A  C  B,  or  the  centre  of  the  earth,  and  we  can  proceed  with 
our  equation  that  angle  A  C  B :  360°  =  A  B :  ABD,  ABD 
being  the  circumference  of  the  earth.  Eratosthenes  estimated 
the  circumference  of  the  world  as  250,000  "  stadia,"  a 
figure  he  altered  to  252,000  "  stadia  "  so  as  to  make  the 
total  conveniently  divisible  by  360 — the  number  of  parts 
or  degrees  in  any  circle. 

This  result  was  in  excess  of  the  truth,  but  it  was  a 
very  fair  approximation,  and  an  amazingly  good  result  in 
view  of  the  fact  that  three  of  the  major  initial  assumptions 
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used  in  the  calculation  were  erroneous.  Syene  is  not  situated 
on  the  tropic,  nor  is  it  due  south  of  Alexandria  as 
Eratosthenes  supposed.  Syene  is  Lat.  24°  North,  and  lies 
3°  3'  East  of  Alexandria.  The  distance  between  Alexandria 
and  Syene  is  less  than  5,000  "  stadia."  It  was  a  happy  series 
of  accidents  which,  instead  of  giving  a  cumulative  error, 
cancelled  the  mistakes.  Evidently  Fate  did  not  intend  that 
the  progress  of  map-making  should  be  retarded  any  longer. 

This  piece  of  work  has  an  important  bearing  on  map- 
making  not  only  because  it  represented  method  based  on 
observation  instead  of  speculation,  but  also  because  the 
result  enabled  the  map-maker  to  establish  a  vastly  useful 
contact  between  values  on  the  ground  and  values  on  the 
map,  making  a  first  step  towards  "  scale.11  According  to 
Eratosthenes  700  "  stadia  11  on  the  ground  could  be  repre- 
sented by  one  degree  on  the  map. 

Even  so,  though  "  stadia 11  could  be  translated  into 
degrees,  degrees  into  "  stadia,11  it  was  still  vastly  difficult 
to  lay  off  a  position  accurately  on  a  map.  Eratosthenes  made 
another  contribution  to  the  science  of  map-making  by  using 
an  arbitrary  net,  which  foreshadowed  the  use  of  "  Latitude  11 
and  "  Longitude  11  for  locating  positions  on  the  surface  of 
the  earth. 

To  plot  his  world  map  Eratosthenes  would  need  to  lay 
down  the  length  and  breath  of  the  inhabited  region.  There 
was  to  hand  the  calculated  distance  between  Alexandria 
south  to  Syene  on  the  Nile.  By  extending  this  line  north 
through  Rhodes  to  Byzantium  or  a  trifle  beyond,  and  south 
to  Meroe  (Shendi),  a  useful  starting  point  (or  prime 
meridian)  was  furnished  for  marking  the  greatest  extension. 

The  selection  of  a  principal  "  parallel 11  seems  to  have 
been  more  fortuitous.     The  positions  of  the  Pillars  of 


PHILOSOPHERS   AND  MAPS  IN  ANTIQUITY.  23 


Hercules  (Gibraltar)  and  of  Rhodes  (36°  N.)  were  two 
of  the  five  places  whose  positions  had  been  instrumentally 
determined  and  were  reported  to  be  lying  at  the  same 
distance  from  the  Equator.  Marseilles  and  Byzantium  were 
calculated  to  lie  at  the  same  distance  from  the  Equator : 
but  the  Parallel  of  Rhodes,  as  it  was  called,  offered  the 
double  convenience  as  compared  with  any  other  parallels, 
of  marking  the  greatest  breadth  (or  latitude)  of  the  known 
world  and  of  dividing  the  inhabited  region  into  halves. 
These  were  the  starting  points  for  "  length  11  and  "  breadth  " ; 
by  inserting  seven  tk  parallels "  and  seven  "  meridians " 
through  selected  points  a  net  of  straight  lines  eventuated. 

The  work  of  Eratosthenes  roused  strong  criticism. 
Hipparchus,  a  learned  astronomer,  was  provoked  into 
writing  a  dissertation  disputing  many  points.  He  objected 
strongly  to  the  arbitrary  character  of  the  "  net,"  and  firmly 
asserted  that  all  locations  should  be  based  upon  accurate 
astronomical  observations,  and  that  the  lines  of  any  net 
should  be  drawn  at  intervals  on  some  definite  system  based 
upon  observed  facts;  for  example,  through  places  which 
enjoyed  the  same  length  of  the  longest  day.  Hipparchus 
appears  to  have  calculated  eleven  such  parallels  and, 
accepting  Eratosthenes1  estimate  of  the  circumference  of  the 
earth,  to  have  agreed  with  the  estimate  of  700  "  stadia  " 
for  each  of  the  360  parts  of  a  great  circle. 

However  impracticable  these  suggestions  were  at  the 
time,  the  emphatic  statements  gave  an  impetus  to  the 
progress  of  cartography,  because  they  led  to  the  substitution 
of  a  systematic  and  "  scientifically "  constructed  net  for 
the  arbitrary  net  of  Eratosthenes. 

The  constructive  criticisms  of  Hipparchus  possessed 
intrinsic  worth.    From  another  aspect  these  criticisms  are 
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noteworthy  because,  in  spite  of  the  fact  that  he  never 
constructed  a  map  of  the  world  himself,  the  controversial 
nature  of  the  criticisms  has  proved  of  peculiar  historic 
importance.  The  works  of  Eratosthenes  and  Hipparchus 
have  been  lost,  but  Strabo,  provoked  in  his  turn  by  the 
criticisms  of  Eratosthenes  by  Hipparchus,  discussed  their 
work  in  his  famous  "  Geography.11  Strabo's  treatise  sur- 
vives,  and  it  is  from  this  source  we  derive  our  knowledge 
of  this  important  phase  in  ancient  cartography. 

An  interesting  survival  in  modern  times  of  this  period 
of  culture  is  the  ball  as  the  insignia  of  royalty  and  power. 
Crates  of  Mallus  (d.  145-  B.C.)  constructed  a  globe  illus- 
trating the  stoic  school  of  thought  on  the  great  geographical 
problem  of  the  age.  This  was  utilised  to  symbolise  the 
idea  of  world  dominion — World  Empires  and  World 
Kingdoms,  so  common  in  ancient  history  and  literature. 
The  venture  was  not  as  novel  as  it  might  at  first  appear, 
and  serves  to  demonstrate  yet  again  the  indebtedness  of  the 
infant  science  of  map-making  to  astronomy.  Celestial  globes 
had  already  been  in  vogue  several  centuries.  The  relatively 
late  use  of  a  globe  to  express  world  concepts  may  be  because 
earlier  specimens  have  been  lost,  but  it  is  more  probably 
due  to  the  difference  of  ideas  as  to  the  shape  of  the  earth. 
At  this  period  sphericity  of  the  world  was  only  one  of 
several  theories  promulgated,  and  for  some  theories  a  cylinder, 
not  a  globe,  would  have  been  selected. 

Posidonius  (135  B.C. -50  B.C.),  like  Hipparchus,  was  not 
a  geographer,  but  in  writing  a  treatise  on  the  ocean  he  was 
led  to  re-determining  the  circumference  of  the  earth.  His 
theory  and  his  methods  were  sound,  but  his  result  (180,000 
"  stadia  ")  was  excessively  incorrect.  This  was  unfortunate 
because  the  erroneous  calculation  by  Posidonius,  and  not 
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that  by  Eratosthenes,  was  most  frequently  adopted  by  the 
later  geographers — even  by  Ptolemy. 

Little  is  known  of  Ptolemy  himself  ;  much  is  known 
of  his  work,  which  marks  a  culminating  point  in  the 
progress  of  cartography.  Ptolemy  was  an  astronomer  and 
a  mathematician,  and  as  such  he  was  attracted  to  the 
mathematical  aspects  of  geography.  Six  of  his  eight  books, 
which  comprise  his  famous  treatise  entitled  "  Geography," 
consist  of  tables  of  the  "  longitude "  and  "  latitude 11  of 
about  8,000  places  ;  the  two  remaining  books  are  devoted 
to  a  discussion  of  the  problems  of  mathematical  geography, 
especially  to  the  problem  of  projections.  Ptolemy  has  the 
distinction  of  having  stated  clearly  the  true  principles  upon 
which  cartography  should  be  based.  He  realised  how  maps 
should  be  constructed,  but  he  was  not  concerned  with 
physical  descriptions  of  the  surface  of  the  earth  or  of 
countries  as  was  Strabo,  nor  was  he  interested  in  simple 
kt  commercial  geography "  such  as  is  given  in  the  Greek 
Peripli  or  coastal  guides. 

When  Ptolemy  leaves  the  problems  of  latitude  and 
longitude  in  the  Eighth  Book,  he  passes  into  a  discussion 
of  astronomical  relations — of  questions  of  the  length  of  the 
longest  day,  course  of  the  sun,  difference  of  time  from  a 
fixed  standard,  not  to  descriptive  accounts  of  places  and 
countries.  That  is  to  say  Ptolemy  was  a  map-maker  rather 
than  a  geographer.  Fortunately  a  number  of  copies  of 
Ptolemy's  treatise  are  in  existence.  One* of  the  earliest  copies 
was  discovered  at  Mount  Athos  and  dates  from  the  twelfth 
or  thirteenth  century.  Accompanying  the  manuscripts  are 
twenty-six  special  maps  of  countries  and  a  map  of  the 
world.  Controversy  is  still  rife  as  to  whether  these  maps 
are  the  original  Ptolemaic  drawings,  or  whether  the  maps 
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were  reconstructed  at  a  later  date  from  the  data  given  in 
the  treatise. 

Between  Eratosthenes'  and  Ptolemy's  essays  "  to  reform 
the  map  of  the  .world,"  the  geographical  horizon  had  been 
appreciably  extended  by  the  conquests  and  voyages  of  the 
-  Greek  and  Roman  rulers  and  merchants  ;  the  development 
of  mathematics  and  astronomy  rendered  possible,  and  in  the 
case  of  astronomy,  highly  desirable,  a  greater  degree  of 
geographical  precision :  the  criticisms  of  Hipparchus  had 
borne  fruit.  Ptolemy  did  not  hesitate  to  select  his 
geographical  data  from  all  available  sources,  and  frankly 
acknowledged  his  heavy  indebtedness  to  his  predecessors — 
in  particular  to  Marinus  of  Tyre. 

This  indebtedness  is  important  because,  so  far  as 
Ptolemy's  work  incorporated  what  was  in  his  opinion  the 
most  reliable  data,  it  represents  a  summary  of  the  knowledge 
I  gained  in  the  previous  centuries :  but  it  is  especially 
important  because  whereas  Ptolemy's  work  is  extant,  that 
of  many  of  his  predecessors  (in  particular  that  of  Marinus 
of  Tyre)  is  not.  Furthermore i  not  only  does  this  famous 
geographical  treatise^  throw  light  on  what  had  passed,  but 
it  was  the  main  means  by  which  the  gains  of  the  past  were 
transmitted — and  transmitted  in  a  most  convenient  form — 
.  to  posterity.  This  importance  is  heightened  many-fold 
/ when  Fate  decreed  that,  after  having  been  buried  in  the 
obscurity  of  the  Dark  Ages,  it  was  Ptolemy's  work  which 
was  resurrected  in  the  fifteenth  century,  and  in  printed 
form  (1475  a.d.)  made  its  contribution  to  the  great  advance 
of  the  Renaissance  period  and  after. 

As  already  indicated  circumstances  had  changed  much 
since  the  days  of  Eratosthenes.  Not  only  had  a  wider 
knowledge  of  the  surface  of  the  earth  been  gained,  a  greater 
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fund  of  material  accumulated,  but  the  idea  of  a  con- 
structional  net  for  map-making,  which  Eratosthenes  for- 
shadowed,  had  been  tested,  improved  and  accepted  as  an 
excellent  device. 

With  regard  to  this  net,  Marinus  of  Tyre  laid  down 
positions  in  terms  of  Latitude  and  Longitude,  but  his  work 
was  awkwardly  arranged  ;  the  longitude  might  be  stated 
many  pages  away  from  the  reference  to  the  latitude  of  a 
given  place.  Ptolemy  realised  this  mistake,  and  in  compiling 
his  six  books  he  stated  all  positions  in  terms  of  latitude  and 
longitude,  giving  the  figures  one  after  the  other.  In  this 
form  the  tables  were  convenient  for  reference,  invaluable 
for  plotting  maps,  and  a  model  for  posterity  of  how  such 
material  should  be  arranged.  However  excellent  the  concept 
of  longitude  and  latitude  might  be  in  theory,  the  knowledge 
of  the  day  was  still  so  limited  that  the  treatise  and  the 
maps  are  misleading  in  their  suggestion  of  scientific  accuracy. 
As  late  as  1817  only  about  6,000  places  had  been  accurately 
located  in  the  world,  and  those  were  mainly  in  Europe. 
In  Ptolemy's  day  there  were  probably  less  than  half  a  dosen 
of  such  positions  instrumentally  determined.  Then  how  did 
Ptolemy  construct  his  tables  ? 

Without  precise  data  Ptolemy  made  the  best  of  what 
he  could  obtain.  Latitude  could  be  obtained  by  observation 
of  the  height  of  the  Polar  Star,  or  by  noting  the  length 
of  day,  but  a  mere  handful  of  points  had  Seen  instrumentally 
determined.  Usually  Ptolemy  selected  reported  distances 
abstracted  from  itineraries,  reports  of  voyages,  etc.,  checked 
one  against  another,  and  then  translated  the  reports  into 
"  stadia,'1  and  from  "  stadia  "  into  degrees  of  latitude  and 
longitude.  The  defects  of  such  procedure  are  obvious. 
The  reported  distances  were  in  the  first  place  merest 
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approximations  ;  for  example,  Ptolemais  was  cited  as  ten  or 
twelve  days1  journey  east  of  Meroe  ;  it  was  exceedingly 
difficult  to  estimate  the  rate  of  progress  made  in  travel  by 
land  or  sea,  and  such  estimates  were,  perforce,  guesswork. 
Furthermore,  corrections  necessarily  had  to  be  made  for 
windings  of  the  routes,  etc.,  and  Ptolemy  did  not  hesitate 
to  make  purely  arbitrary  allowances  whenever  he  saw  fit. 

Longitude  was  even  more  difficult  to  determine,  and 
Ptolemy  was  driven  to  using  assumed  longitudes  based  on 
deductive  conclusions.  Thus,  quoting  Marinus,  he  assumed 
that  Tarraco  in  Spain  was  opposite  to  Caesarea  Iol  in  North 
Africa,  and  therefore  on  the  same  meridian.  Such  an 
assumption  rested  on  reports  of  navigators  who  happened 
to  sail  a  direct  course  from  one  point  to  another — hardly 
a  satisfactory  basis  for  the  exactitude  conveyed  by  a  position 
on  a  definite  meridian.  However,  following  Hipparchus  he 
considered  the  Equator  as  divisible  into  360  parts  of  one 
degree,  giving  a  value  of  400  "  stadia "  per  degree  of 
longitude  along  the  fundamental  parallel  of  36°  N.,  which 
still  conveniently  divided  the  Mediterranean  world. 

The  meridians  were  marked  off  along  the  Parallel  of 
Rhodes  (36°  N.)  and  reckoned  from  a  prime  meridian 
(0°)  arbitrarily  placed  at  the  western  limit  of  the  known, 
in  the  shadowy  Fortunate  Islands  (perhaps  the  Canaries) 
some,  two  and  a  half  degrees  off  the  coast  of  Spain. 

Not  alone  was  Ptolemy's  information  as  regards  distances 
and  *  relative  positions  highly  speculative,  but  the  whole 
work  is  vitiated  owing  to  the  fact  that  he  took  Posidonius' 
estimate  of  the  figure  of  the  earth,  and  gave  to  a  degree 
of  latitude  or  longitude  at  the  Equator  a  mere  500  "  stadia  " 
value,  which  was  alpout  100  "  stadia  "  short  of  the  truth. 
In   view  of   Ptolemy's   objective   of   attaining  scientific 
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accuracy  this  was  an  error  of  fundamental  importance, 
for  this  initial  error  naturally  vitiated  the  translation  of 
"  stadia  "  distances  into  degrees  of  latitude  and  longitude. 

Yet  in  spite  of  these  many  deficiencies  the  Ptolemaic 
maps  represent  an  advance  upon  previous  essays,  and  the 
partial  nature  of  the  success  was  largely  mitigated  by  the 
wholesome  influence  the  orderly  arrangement  and  scientific 
concepts  exerted  on  his  innumerable  copyists. 

Ptolemy  the  mathematician  found  plenty  of  scope  for 
his  powers  in  grappling  with  the  problem  of  drawing  a 
spherical  surface  as  a  plane.  Developing  out  of  the  idea 
of  locating  points  by  "  parallels 11  and  "  meridians,11  the 
resulting  net  on  the  earlier  maps  was  composed  of  straight 
lines  drawn  at  right  angles  to  one  another — a  convenience 
in  drawing  on  a  plane,  but  involving  great  distortion  as 
such  lines  are  curved  on  a  sphere  or  globe.  Realising  that 
any  "  map  11  must  be  a  compromise,  Ptolemy  suggested  two 
projections  using  curved  parallels,  and  allowing  for  the 
convergence  of  meridians.  These  were  variants  of  the 
conical  projections  so  commonly  used  in  atlas  maps  in  the 
twentieth  century. 

Though  Ptolemy's  most  original  contribution  to  carto- 
graphy was  the  presentation  of  geographical  data  in  scientific 
form,  the  information  plotted  on  the  maps  is  also  of  interest 
as  indicating  the  enlarged  geographical  horizon,  and,  incident 
tally,  as  throwing  light  on  Ptolemy's  power  of  discrimination 
on  moot  points.  As  a  result  of  the  trading  ventures  and 
conquests  of  the  last  300  years  or  so,  the  northern  boundary 
of  the  known  world  had  been  advanced  to  the  north  of 
Thule  (probably  the  Shetlands,  possibly  Iceland)  some 
63°  N. — thus  bringing  the  British  Isles  out  of  a  vague 
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beyond  on  to  the  map  of  Europe  ;  the  knowledge  of  Africa 
had  been  extended  on  the  Nile  flank  to  some  distance  south 
of  the  Equator,  to  Cape  Prasum  (supposedly  Cape  Delgado). 
More  novel  innovations  are  the  extension  of  land  eastward 
to  the  margin  of  the  map,  and  around  the  Indian  Ocean 
showing  the  Indian  Ocean  as  an  enclosed  sea — like  the 
Mediterranean.  This  represents  a  definite  departure  from 
the  ancient  tradition  of  an  inhabited  world  limited  by  a 
"  circumambient  ocean,  "and  is  probably  traceable  to  the 
information  of  Far  Eastern  Lands  derived  from  the  wide- 
spread development  of  the  silk  trade  in  Roman  times. 

Ptolemy  represented  the  flowering  of  the  older  Meso- 
potamian,  Egyptian  and  the  later  Greek  learning ,  at  the 
time  when  the  Roman  Empire  reached  its  widest  extent. 
He  was  the  last  great  map-maker  of  Antiquity.  It  is 
curious  that  the  Romans  have  made  so  small  a  contribution, 
that  we  know  of,  to  the  art  of  map-making,  for  they  had 
means  and  incentive.  They  inherited  a  scientific  tradition  ; 
their  military  organisation  and  conquests  left  a  road  system, 
measured  and  marked  by  milestones,  enmeshing  and  travers- 
ing little  known  land  areas  (not  sea  areas).  Leaders  of  the 
expeditionary  forces  and  armies  of  occupation  were  required 
to  supply  information  as  to  the  local  topography  and 
peoples.  References  in.  Seneca,  Suetonius,  Pliny  and  others 
prove  that  the  Romans  had  general  and  topographic  maps — 
but  where  are  they  now  ?  What  were  they  like  ?  Pliny 
mentions  a  map  of  Armenia,  Varro  one  of  Italy.  Julius 
Caesar  (44  b.c.)  ordered  a  map  of  the  Roman  Empire,  and 
we  are  told  it  was  engraved  on  marble — even  that  a  copy 
was  placed  in  the  Porticus  of  Octavia  (7  b.c).  These  are 
all  lost,  and  the  only  surviving  specimen  of  this  kind  of 
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work  is  part  of  a  plan  of  Rome,  dating  from  the  late  second 
century  or  early  third  century  after  Christ. 

The  Romans  in  contrast  to  the  Greeks  were  landsmen 
and  road-builders,  and  their  "  Itineraria  adnotata,"  or  road 
guides,  like  the  Greek  "  Peripli,"  or  sailing  directories, 
enumerated  the  places  along  any  given  route.  Sea-charts 
made  by  practical  seamen  existed,  and  represent  work 
differing  from  the  world  map  of  the  Greek  philosophers 
such  as  Eratosthenes  and  Ptolemy.  Unfortunately  the  charts 
have  been  lost.  This  is  particularly  unfortunate  because 
they  must  have  paved  the  way  for  the  famous  Portolan 
charts  which  appear  without  warning,  quasi-perfected, 
centuries  later. 

The  road  maps  of  the  Romans,  which  may  be  considered 
as  proto-types  of  the  special  road  map  still  drawn,  were 
only  a  trifle  more  fortunate  than  the  early  Levantine  charts. 
No  road  map  dating  from  the  Roman  period  is  extant,  but 
a  manuscript  copy  of  an  ancient  original  (with  interpola- 
tions added),  drawn  by  a  monk  of  Colmar  in  1235,  came  to 
light  in  1507,  being  then  in  the  possession  of  one  Konrad 
Peutinger.  This  map  is  referred  to  as  the  "  Tabula 
Peutingeriana,"  and  is  now  in  Vienna.  The  map  is  eighteen 
feet  long,  about  one  foot  wide,  made  in  eleven  segments. 
Six  colours  are  used — red  for  roads,  blue  for  thermal  springs 
and  green  for  water,  etc.  It  covers  the  area  from  South 
England  to  the  mouth  of  the  Ganges.  The  map  has  one 
main  objective — to  show  the  roads  with  the  stations  along 
the  routes.  All  else  is  subsidiary  and  subordinated.  The 
roads  are  kt  ribboned,1'  without  respect  for  form  or  direction 
and  with  but  little  respect  for  distance.  Ignored  are  the 
ideas  of  latitude  and  longitude,  of  scale — in  fact,  the  whole 
scientific  tradition. 


CHAPTER  III 

Monks  and  Maps  in  the  Dark  Ages 


As  the  Barbarian  intruders  took  possession  of  the  east  and 
mid-Mediterranean  spheres  of  civilisation,  the  Roman 
Empire  disintegrated  into  its  two  component  parts — the 
Roman  west  and  Byzantine  east.  In  the  general  stress 
learning  declined  and  the  brilliant  development  of  the  art 
of  map-making  was  stayed.  Eratosthenes  had  not  lacked 
for  worthy  successors.    Ptolemy  had  none. 

"  Most  writers  of  later  antiquity,11  writes  Whittaker, 
"  were  compilers  ;  but  there  are  two  kinds  of  compilation — 
books  written  with  heads  and  without.11  Unfortunately 
the  majority  of  the  writers  of  geography  between  200  a.d. 
and  1200  a.d.  may  be  said  to  have  written  without  heads, 
so  lacking  were  they  in  originality  and  in  discrimination  in 
choosing  their  authorities. 

One  Solinus  borrowed  freely  from  Pliny,  and  later 
Isidorus  instead  of  borrowing  direct  from  Pliny  preferred 
to  borrow  from  Solinus.  Dionysius  busied  himself  writing 
a  "  popularised  discourse  of  geography  in  hexameters,11  and 
in  the  fourth  century  Avienus  paraphrased  this  work.  The 
philosophic  conception  was  rare  indeed,  and  the  scientific 
attitude  lacking.  Under  such  conditions  maps  lost  their 
scientific  basis  ;  they  reverted  to  the  most  primitive  form — 
that  of  indicating  vague  relationships — and  were  put  to  the 
most  common  use — that  of  illustration. 


PLATE  IV. 
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As  these  "  maps  "  were  in  books  and  usually  incidental 
to  the  text  they  were  small  in  siz,e  ;  as  they  were  drawn 
without  any  idea  of  accuracy  and  seldom  with  any  first- 
hand knowledge  of  areas  they  were  in  the  main  merely 
"  ornamental/1  For  example,  in  the  eighth  century  mami' 
script  copy  of  the  Cosmography  of  Julius  Honorius  and 
Orosius  there  is  a  map  intended  to  represent  the  world, 
but  as  a  map  of  the  world  it  is  barbarously  drawn. 

As   these   books   were   the   work   of   scribes,  still 
unfettered  by  laws  of  copyright,  untroubled  by  any  know 
ledge  of  what  plagiarism  might  be,  there  were  exceptional 
opportunities  for  the  artists  to  make  their  copies  as  exact 
and  as  inexact  as  they  pleased.    This  is  well  seen  in  what 
are  known  as  the  "  Beatus  "  group  of  maps.    It  appears 
that  a  Benedictine  monk  wrote  a  "  Commentary  of  the 
Apocalypse  "  and  included  among  his  many  illustrations  a 
map  of  the  world — seemingly  to  show  the  spread  of 
Christianity.   No  less  than  ten  derivatives  have  been  traced. 
All  these  derivatives  possess  a  strong  "  family  likeness,"  but 
some  show  the  world  as  an  oblong,  some  as  an  oval,  some 
as  round — according  to  the  idea  favoured  by  the  particular 
copyist.    Though  the  inset  of  Adam  and  Eve  and  the 
Serpent  is  common  to  several  copies,  no  picture  is  precisely 
like  another. 

Furthermore,  some  scribes  seem  to  have  disliked  empty 
spaces,  and,  for  lack  of  knowledge,  filled  the  blanks  with 
imaginative  details — Paradise  and  the  Garden  of  Eden  were 
favourite  subjects.  Others  have  eliminated  all  irrelevant 
facts  and  produced  a  simplified — almost  conventional — 
drawing. 

The  majority  of  maps  dating  from  this  period  are,  as 
already  stated,  illustrations  in  manuscripts.     A  notable 
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exception  is  the  Madaba  Mosaic.  This  is  a  scheme  of 
Palestine  and  adjacent  lands  11  which  was  discovered  in  the 
floor  of  an  ancient  church  near  Hesbon,  and  dates  from 
the  sixth  century.  Here  again  the  decorative  purpose  is 
dominant.  Mountains  are  represented  by  coloured  lines, 
and  riding  on  the  blue  waves  of  the  Dead  Sea  are  two 
wonderfully  large  boats.  The  artist  has  attempted  to  show 
the  streets,  and  even  certain  important  buildings  in  such 
cities  as  Jerusalem,  Gaz,a,  etc.  The  "  map  11  has  the  east 
at  the  top. 

Clearly  such  work  does  not  represent  an  advance,  but 
it  represents  continuity.  It  is  exceedingly  unlikely  for 
any  body  of  knowledge  to  be  entirely  lost,  or  to  spring  from 
an  entirely  new  beginning,  and  though  learning  declined,  yet 
sufficient  was  preserved  to  furnish  a  valuable  link  between 
the  first  great  period  of  learning — that  of  the  ancients — 
and  the  second  great  period  of  learning — that  of  the 
Renaissance.  This  is  well  illustrated  in  the  work  of 
Macrobius. 

Macrobius  was  a  Roman  official  but  not  a  Roman  by 
birth.  Like  many  another  pagan  noble  he  had  a  great 
respect  for  culture  and  learning.  For  the  benefit  of  his 
son,  Eustathius,  he  made  a  compilation,  drawing  his  material 
from  the  work  of  famous  ancient  writers.  Unlike  many 
others,  Macrobius  showed  discrimination,  and  it  is  through 
his  work  that  we  have  some  knowledge  of  Cicero's  "  Dream 
of  Scipio."  Into  this  particular  disquisition  Macrobius 
introduces  lengthy  comments  on  the  relationship  of  the  earth 
to  other  bodies,  the  size,  shape  and  habitability  of  the  world, 
together  with  a  number  of  diagrams  illustrating  his  points. 

Macrobius  accepted  the  theory  of  the  sphericity  of  the 
earth  (Book  I,  22)  and  was  untroubled  by  the  vision 
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of  people  having  to  stand  on  their  heads  in  an  imaginary 
antipodes.  He  discussed  the  different  sones,  believed  that 
there  were  people  living  in  a  south  temperate  2,one,  though 
there  was  no  way  by  which  we  could  get  knowledge  of 
each  other.  He  held  to  the  belief  that  the  earth  was  sur- 
rounded by  ocean,  but  added  that  a  wide  band  of  ocean 
divided  the  northern  zones  from  the  southern.  In  the 
acceptance  of  250,000  "  stadia  "  as  the  circumference  of 
the  earth,  the  pagan  writer  accepted  Ptolemy's  calculation. 


Fig.  1. 

The  World,  according  to  Macrobius. 


Fig.  2. 

The  World,  according  to  Macrobius 
{another  version). 


As  the  original  Macrobius  manuscript  is  not  extant  it 
is  impossible  to  comment  on  his  "maps11;  however,  many 
twelfth  century  copies  of  his  work  are  illustrated  and  the 
similarity  between  some  of  the  illustrations  points  to,  though 
it  does  not  prove,  a  common  origin.  In  the  typical 
mediaeval  way  the  copyists  have  given  variety  to  the  designs. 
Thus  Fig.  1  gives  a  simple,  clear  illustration  of  the  actual 
facts  as  described  in  the  text,  and  is  remarkably  free  from 
purely  ornamental  detail.    A  comparison  of  Fig.  1  with 


36 


THE  WOKLD  MAPPED. 


Fig.  2  gives  a  good  idea  of  the  licence  permitted,  and  how 
different  were  the  results  in  different  hands. 

The  body  of  astronomical  and  geographical  knowledge 
incorporated  in  this  compilation  is  sufficient  to  justify  a 
proposition  for  circumnavigation  of  the  northern  sphere — 
even  of  a  Columbus  without  a  store  of  detailed  geographic 
knowledge,  such  as  one  can  obtain  from  residence  in  the 
Azores.  This  knowledge,  far  from  being  lost,  was  received 
with  favour  by  such  an  illustrious  scholar  as  Boethius,  and 
was  disseminated  in  western  Europe  by  the  copyists  of  the 
early  mediaeval  period.  So  indestructible  was  this  residue 
of  knowledge  that  when  printing  was  introduced  the  work 
of  Macrobius  was  soon  selected  for  publication.  In  the 
British  Museum  is  a  printed  version  complete  with  wood' 
block  diagrams  dating  from  1500.  The  diagram  showing 
the  "  world  "  is  of  peculiar  interest,  because  the  block  has 
become  reversed  and  shows  India  on  the  west.  This 
continuity  was  masked  by  the  work  of  what  for  lack  of 
a  better  name  may  be  called  the  "  Pietist  School " :  I  mean 
those  who  out  of  their  reverence  for  the  Deity  regarded 
the  Bible  as  the  sole  source  of  knowledge  proper  to  man. 

An  extremist  of  the  Pietist  School  was  a  sometime 
traveller  and  onetime  monk  known  to  posterity  as  Cosmas. 
This  unusual  person,  probably  a  native  of  Alexandria,  started 
life  as  a  merchant  and  travelled  widely  through  Egypt  to 
Ethiopia,  down  the  Red  Sea  to  the  Persian  Gulf,  and 
supposedly  even  reached  India.  Later,  abandoning  his 
travels,  Cosmas  became  a  monk  and  wrote  several  books, 
all  of  them  lost  except  the  famous  "Christian  Topography  " 
of  which  two  copies  exist.  The  one  is  a  tenth  century 
parchment  reposing  in  the  Laurentian  Library  in  Florence, 
and  the  other  an  eighth  or  ninth  century  manuscript,  illus' 
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trated  by  "  original 11  drawings,  which  is  in  the  possession 
of  the  Vatican  in  Rome. 

Cosmas  was  no  great  scholar  but  as  a  monk  in 
Alexandria  he  could  and  did  obtain  some  knowledge  of  the 
ancient  scientific  tradition :  as  a  traveller  he  possessed  a 
fund  of  first-hand  information  with  which  to  check  and 
add  to  the  knowledge  of  the  time.  Here  was  an  opportunity 
for  advance  ;  here,  in  writing  the  descriptive  geography, 
was  the  need  for  a  "  map  *  to  summarise  (as  Ptolemy's 
map  did)  the  knowledge  of  the  age,  and  not  merely  to 
illustrate  a  text  in  an  ornamental  way  as  was  done  in  the 
"  Commentary  on  the  Apocalypse 11  referred  to  above. 
Perhaps  the  lost  book  of  descriptive  geography  did  indicate 
a  wider,  more  exact  geographical  horizon  ;  perhaps  the 
illustrations  were  more  truly  "  maps  11  than  the  many  which 
have  survived,  but  it  is  extremely  unlikely.  For  it  is  not 
so  much  limited  geographical  knowledge,  nor  ignorance  of 
the  past,  that  vitiates  the  work  of  this  school,  but  the 
attitude  of  mind  and  bases  of  fact.  This  is  clearly  brought 
out  in  the  "  Christian  Topography." 

"  We  have,  therefore,11  wrote  Cosmas  in  stating  the 
purpose  of  his  book,  "  conveniently  divided  the  subject  of 
the  book  into  five  parts.  In  the  outset,  then,  the  first  part 
is  directed  against  the  persons  referred  to,  who  have  been 
misled,  and  argues  that  one  who  wishes  to  profess 
Christianity  cannot  be  led  away  by  the  plausible  errors  of 
those  outside  the  Church — errors  which  are  opposed  to 
divine  scripture.  For  should  anyone  choose  to  examine 
closely  the  Pagan  Theories  he  will  find  them  to  be  entirely 
fictitious,  fabulous  sophistries,  and  to  be  utterly  impossible. 
Then  again,  for  the  Christian  who  will  naturally  ask  and 
say :  These  being  refuted,  what  are  the  true  theories  that 
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must  be  admitted  in  opposition  to  them?  I  have  written  the 
second  book,  which  proceeds  to  explain  from  divine  scripture 
the  nature  of  the  Christian  Theories — to  describe  the  figure 
of  the  whole  world  and  to  notice  that  some  of  the  Ancient 
Pagans  have  been  of  the  same  opinion.1' 

The  attitude  of  mind  is  that  of  a  rabid  propagandist, 
not  of  a  disinterested  searcher  after  the  truth.  The  source 
of  knowledge  is  the  history  of  the  Jewish  people,  not 
necessarily  first-hand  observation  of  the  world  itself. 

An  examination  of  the  views  of  Cosmas  furnishes  a 
significant  contrast  to  the  views  of  Macrobius. 

"  They  " — the  Greeks — wrote  Cosmas,  "  attribute  to 
the  heavens  a  spherical  figure  and  a  circular  motion,  and 
by  geometrical  methods  and  calculations  applied  to  the 
heavenly  bodies,  as  well  as  by  the  abuse  of  words  and  by 
worldly  craft,  endeavour  to  grasp  the  position  and  figure 
of  the  world  by  means  of  the  solar  and  lunar  eclipses,  leading 
others  into  error  while  they  are  in  error  themselves  in 
maintaining  that  such  phenomena  could  not  present  them- 
selves if  the  figure  was  other  than  spherical." 

To  summarise :  the  main  "  fictitious  and  fabulous  Greek 
Theories  "  to  be  refuted  are  the  position  of  the  earth  in 
relation  to  the  Universe,  its  figure  and  movements.  Rushing 
to  the  attack,  Cosmas  argues :  "  Why  does  that  sphere  of 
yours  not  revolve  from  north  to  the  south,  or  from  some 
other  quarter  to  its  opposite  ?  And  do  not  tell  me,  in 
answer,  that  such  seemed  better  to  the  Maker  of  the 
world  .  .  .  But  how  can  you  deem  that  you  speak  con- 
sistently with  the  nature  of  things  in  supposing  that  the 
whole  heaven  is  in  motion  and  describes  a  circle,  without 
also  supposing  that  outside  of  it  there  is  either  some  other 
space  or  body,  even  though  it  were  imaginary  ?    For  it 
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is  impossible  any  thing  can  move  apart  from  the  four 
elements,  but  must  move  either  in  earth,  or  in  water,  or 
in  air,  or  in  fire,  whether  it  is  transferred  from  place  to 
place  into  the  infinite,  or  whether  it  always  revolves  in  the 
same  place.  But  if  the  heaven  as  it  revolves  passes  into 
the  infinity  of  space,  we  must  suppose  that  beyond  it  there 
is  an  infinite  earth  into  which  it  rolls,  when  noiselessly 
leaving  what  is  behind  it,  but  if  one  of  the  other  three 
elements  be  supposed,  in  not  one  of  them  is  the  sphere 
adapted  to  roll  and  rotate  ;  nay,  were  it  to  be  shot  into 
any  of  them,  a  whining  noise  would  attend  the  transition. 
But  if,  again,  it  rolls  and  rotates  always  in  the  same  spot 
without  moving  from  place  to  place,  then  it  must  be  upheld 
by  supports  like  a  turner's  lathe,  or  an  artificial  globe,  or 
on  an  axis  like  a  machine  or  a  waggon.  And  if  so,  then 
we  must  again  inquire  by  what  the  supports  and  axis  are 
themselves  upheld,  and  so  on  ad  infinitum.  And  tell  me, 
pray,  how  are  we  to  suppose  the  axis  passes  through  the 
middle  of  the  earth,  and  of  what  material  it  consists  ?" 

Having  dealt  with  the  Greek  "  fables "  to  his  own 
satisfaction,  Cosmas  states  his  own  theory.  Turning  to  the 
Bible  for  proof  and  replacing  observation  by  theory,  the 
monk  asserts : 

"  1  In  the  beginning  God  made  the  heaven  and  the  earth.' 
We  assume,  therefore,  that  heaven  and  earth  comprise  the 
universe  as  containing  all  things  within  themselves.  fc  He 
hangeth  the  earth  upon  nothing  .  .  .  He  who  laid  the 
foundations  of  the  earth  upon  its  own  stability.'  By  the 
power,  therefore,  of  the  Deity  who  created  the  universe,  we 
say  that  it  was  founded  and  is  supported  by  Him.  1  Uphold- 
ing all  things,'  as  the  Apostle  saith,  '  by  the  word  of  His 
power.'  "    What  could  be  more  convincing  ? 
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The  spherical  figure,  what  of  that  ?   This  is  the  burden 
of  the  fourth  and  fifth  books  of  the  "  Christian  Topo- 
graphy "  with  their  illustrations,  including  a  so-called  "  Map 
of  the  World.' 1    Here  is  another  statement  best  dismissed 
by  the  arguments  of  Cosmas  himself.    "  The  Deity  accord- 
ingly having  founded  the  earth,  which  is  oblong,  upon  its 
own  stability,  bound  together  the  extremities  of  the  heaven 
with  the  extremities  of  the  earth,  making  the  nether 
extremities  of  the  heaven  rest  upon  the  four  extremities  of 
the  earth,  while  on  high  He  formed  it  into  a  most  lofty 
vault  overspanning  the  length  of  the  earth.    Along  the 
breadth  again  of  the  earth  He  built  a  wall  from  the  nether- 
most extremities  of  the  heaven  upwards  to  the  summit,  and 
having  enclosed  the  place,  made  a  house,  as  one  might  call 
it,  of  enormous  size,  like  an  oblong  vaulted  vapour-bath. 
4  For,1  saith  the  Prophet  Isaiah  (XLIX,  22),  'He  who 
established  heaven  as  a  vault.'    With  regard,  moreover,  to 
the  glueing  together  of  the  heaven  and  earth,  we  find  this 
written  in  Job :  fc  He  has  inclined  heaven  to  earth,  and  it 
has  been  poured  out  as  the  dust  of  the  earth.    I  have 
welded  it  as  a  square  block  of  stone.1     Do  not  the 
expressions  about  inclining  it  to  the  earth  and  welding  it 
thereto  clearly  show  that  the  heaven  standing  as  a  vault 
has  its  extremities  bound  together  with  the  extremities  of 
the  earth  ?    The  fact  of  its  inclination  to  the  earth  and 
its  being  welded  with  it,  makes  it  totally  inconceivable  that 
it  is  a  sphere. " 

Nor  is  this  the  only  fabulous  idea  of  the  pagans,  for 
a  sphere  has  an  underside,  and  the  pagans  "  do  not  blush 
to  affirm  that  there  are  people  who  live  on  the  under 
surface  of  the  earth  .  .  .  But  should  one  wish  to  examine 
more  elaborately  the  question  of  the  Antipodes,  he  would 
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easily  find  them  to  be  old  wives'  fables.    For  if  two  men 


opposed  to  reason,  and  alien  to  our  nature  and  condition," 
commented  Cosmas,  and  such  learned  scholars  as  Augustin, 
Chrysostom  and  Bede  were  agreed. 

Sphericity  seems,  then,  totally  incompatible  with  Bible 
truth  as  interpreted  by  the  monk.  Still,  relying  on  the 
Bible  Cosmas  might  have  chosen  the  text  from  Isaiah  XL,  22, 
and  in  the  reference  to  "  the  circuit  of  the  earth  "  have 
found  support  for  a  conception  of  the  world  as  a  flat, 
circular  disc,  a  conception  already  common  among  people 
where  the  desert  flats  give  a  curved  horizon.  (See  Baby 
Ionian  map,  Fig.  2.)  Again  the  reference  by  Isaiah  (X,  12) 
to  "  the  four  corners  of  the  earth 11  would  have  started 
another  strain  of  thought  giving  a  rectangular  figure  ;  while 
a  compromise  between  circle  and  rectangle  would  result  in 
an  oval  shape.  Although  these  texts  were  not  chosen  by 
Cosmas  they  were  in  fact  used  by  others  of  his  group, 
and  the  numerous  variations  in  the  different  copies  of  the 
"  Beatus  "  maps  are  wholly  admissible  in  view  of  the  degree 
of  latitude  allowed  in  "  Biblical  Geography." 

In  his  conception  of  the  figure  of  the  earth  as  an  oblong 
Cosmas  is  not  original.    This  view  coincided  with  the 


on  opposite  sides  placed  the  soles 
of  their  feet  each  against  each, 
whether  they  chose  to  stand  on 
earth  or  water  on  air  or  fire  or  any 
other  kind  of  body,  how  could 
both  be  found  standing  upright? 
The  one  would  assuredly  be  found 
in  the  natural  upright  position, 
and  the  other,  contrary  to  nature, 
head  downward.  Such  notions  are 
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rectangular  models.  His  arguments  are  original,  however, 
for  he  obtains  his  figure  from  the  unusual  assumption 
that  the  Tabernacle  "  is  the  image  of  the  earth."  "  The 
table  itself,"  wrote  the  monk,  "  is  a  type  of  the  earth 
and  the  loaves  signify  its  fruits,  and  being  twelve,  they 
are  symbolic  of  the  twelve  months  of  the  annual  cycle. 
The  four  corners  of  the  table  signify  the  four  tropics  of 
the  year,  one  occurring  every  three  months  ;  the  waved 


Terra  ultra  Oceanum,  ubi  ante  diluvium  habitant  homines 


The  World,  according  to  Cosmas. 


*  border  with  which  it  is  wreathed  all  round,  signifies  the 
entire  sea,  or  the  ocean,  as  it  is  called  by  the  pagans  ;  and 
the  crown  which  is  round  it  indicates  the  earth  that  lies 
beyond  the  ocean  where  Paradise  is." 

Let  us  examine  the  map  itself.  The  earth  which  we 
inhabit  is  represented  by  an  oblong  rectangular  figure. 
Cosmas  agrees  with  the  "  Pagans "  that  the  earth  is 
surrounded  by  an  unnavigable  ocean.  Unlike  Macrobius 
he  does  not  believe  that  any  ocean  exists  which  divides  the 
earth  in  two  ;  on  the  other  hand  he  believes  that  the 
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encircling  ocean  is  itself  surrounded  by  another  earth  in 
which  Paradise  is  located,  and  where  man  lived  before  the 
Flood  (see  inscription).  Four  navigable  gulfs  penetrate  into 
the  earth  from  the  great  ocean — the  Caspian,  Arabian, 
Persian,  and  Roman  or  Mediterranean. 

On  the  subject  of  the  rivers  shown  Cosmas  is  interesting  : 
"  But  to  pursue  our  argument,  we  again  assume  that  the 
four  rivers  which  divine  scripture  says  emanate  from 
Paradise  (see  east  of  map),  cleave  a  passage  through  the 
ocean  and  spring  up  in  this  earth.  Of  these  the  Pheison 
(Pison)  is  the  river  of  India,  which  some  call  Indus  or 
Ganges.  It  flows  down  from  regions  in  the  interior,  and 
falls  by  many  mouths  into  the  Indian  Sea  .  .  .  The  Geon 
(Gihon  or  Nile)  again,  which  rises  somewhere  in  Ethiopia, 
passes  through  the  whole  of  Ethiopia  and  Egypt,  and 
discharges  its  waters  into  our  gulf  by  several  mouths,  while 
the  Tigres  and  Euphrates,  which  have  their  sources  in  the 
regions  of  Persarmenia,  flow  down  to  the  Persian  Gulf. 
Such,  then,  are  our  opinions  on  these  points. "  In  the  ocean 
are  inset  figures  representing  the  four  major  cardinal  points. 
The  map  is  unusual  in  that  in  this  group  the  east  is  most 
frequently  at  the  top, 

Cosmas  is  so  absorbed  in  his  arguments  that  in  this 
particular  book  little  use  is  made  of  his  first-hand  observa- 
tions. The  theories  of  the  monk  oust  the  observations  of 
the  merchant-traveller.  Yet  observations  are  not  entirely 
lacking.  In  the  second  book  Cosmas  describes  at  some 
length  his  findings  in  connection  with  the  famous  marble 
chair  discovered  in  his  visit  to  the  Ethiopian  coast.  This 
knowledge  was  used  to  obtain  an  estimate  of  the  "  breadth 
of  the  earth  from  the  hyperborean  regions  down  to  Sasu  (?) 
and  Barbaria,  the  frankincense  country.1' 
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This  knowledge  of  the  country  at  the  southern  "  end  " 
of  the  world  is  also  turned  to  support  divine  scripture  and 
refute  the  pagans  "  who,  in  preference  to  the  truth  and 
in  support  of  their  vanity,  advance  conjectures,  sophistries, 
and  old  wives'  fables,  no  matter  how  false,  inventing, 
forsooth,  another  zone  farther  south  than  the  Torrid,  and 
like  the  earth  which  we  inhabit,  and  although  no  one  has 
either  seen  or  heard  of  such.11 

Although  the  "  Pagan  11  and  "  Pietist 11  groups  were  at 
loggerheads  on  a  number  of  fundamental  points,  yet  the 
fcfc  Pietists  11  were  able,  with  a  little  ingenuity,  to  adopt  some 
of  the  conceptions  promulgated  by  their  enemies.  There 
are,  for  example,  numerous  sketches  in  manuscript  showing 
the  three-fold  division  of  the  world.  This  was  an  ancient 
Greek  idea  traceable,  it  seems,  to  an  attempt  to  subdivide 
the  large  land  masses,  and  based  on  the  geographic  cleavage 
lines  represented  by  the  Mediterranean,  east  and  west,  the 
Nile-Red  Sea  line  north  and  south, 
giving  a  tri-partite  division  of  the 
world  into  Europe  in  the  north  and 
west,  Libya  (Africa)  in  the  south, 
with  the  Mediterranean  between,  and 
Asia  occupying  the  whole  of  the  east. 
In  the  hands  of  the  "  Pietists,11  repre- 
sented for  example  by  Cosmas,  the 
"  Pagans  11  are  accused  of  taking  this 
idea  from  Moses,  and  claim  that  it  really  represents  the 
division  of  the  world  among  the  three  sons  of  Noah. 

The  most  extreme  views  of  Cosmas  exerted  little 
influence.  For  example,  Photius,  the  Patriarch  of  Constan- 
tinople (c.  858  a.d.)  stigmatises  much  of  the  "  Christian 
Topography 11  as  fable  rather  than  fact.    And  yet  the 
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foregoing  account  of  the  argumentative  book  of  Cosmas 
shows  that  he  had  some  knowledge  of  Greek  ideas,  and 
his  work  represents  a  definite  attempt  to  break  with  the 
ancient  tradition.  Beyond  doubt,  the  work  does  indicate 
the  attitude  of  a  section  within  the  Church,  within  a 
Church  which  was  the  great  transmitter  of  the  past  to  the 
Renaissance :  a  section  which  was  sufficiently  strong  at  the 
time  of  the  Inquisition  to  consider  the  belief  in  the 
sphericity  of  the  earth  worthy  of  death,  and  sufficiently 
strong  to  supply  opponents  to  Columbus  pleading  for  his 
venture. 


CHAPTER  IV 


Maps  and  the  Crusaders. 

In  the  next  two  centuries  two  historic  movements  have  a 
direct  bearing  upon  map-making — the  extension  of  the  Arab 
power  westward  and  the  pilgrimage  of  the  Crusaders  east" 
ward.  These  movements  established  contacts  between 
various  centres  of  learning  scattered  over  western  Europe 
and  the  Levantine  borderlands.  The  Oriental  influence  can 
be  seen  in  the  Moorish  cast  given  to  a  Spanish  specimen 
of  the  "  Beatus  "  group  preserved  in  the  Rylands  library. 

The  Edrisi  map  is  particularly  interesting,  for  while 
Arab  sources  have  been  used  the  author  admits  that  he 
was  indebted  to  Ptolemy  in  the  matter  of  sise  and  shape 
of  the  earth,  and  thus  we  have  another  instance  of  the 
persistence,  however  fortuitous,  of  the  ancient  tradition. 

The  Crusading  movements  were  more  prolific  of  results. 
As  the  pilgrims  journeyed  down  the  highways  of  Europe 
and  Asia  Minor  their  mere  presence  made  contacts  between 
the  quasi-isolated  centres  of  learning  which  were  spread 
over  the  Continent.  Their  travels  corrected  some  of  the 
cruder  ideas  current  in  the  Dark  Ages,  for  example,  of 
Britain  or  the  Rhine.  Their  needs  necessitated  study  of 
routes  and  places.  This  need  for  "  guides  "  gave  rise  to 
a  special  development  of  what  may  be  called  most  exactly 
a  "  pictorial  itinerary  "  rather  than  a  map.  For  example, 
in  the  British  Museum  there  is  inserted  in  a  manuscript 
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copy  of  the  History 
of  Matthew  of  Paris 
a  series  of  crude 
drawings  of  towns, 
accompanied  b  y 
names  in  French. 
These  represent  the 
sequence  of  stations 
which  one  would  pass 
between  London  and 
Jerusalem  on  a  pil- 
grimage from  England 
to  the  Holy  Land.  The 
matter  is  arranged  in 
eleven  columns  until 
Palestine  is  reached, 
when  the  itinerary  is 
expanded  almost,  but 
not  quite,  into  a 
"  map."  Here  land 
and  sea  areas  are  dis- 
tinguished, the  sea  by 
a  wash  and  some  de- 
lightful ships  crowd- 
ed with  travellers. 

The  Crusaders 
were  pilgrims  leaving 
their  homes  for  a  par- 
t  i  c  u  1  a  r  locality — 
Palestine — and  just 
as  this  little  country 
ac^XiVs^.W^  largely  in 
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Guide  for  Pilgrims,  London  to  Dover  {Matthew 
Paris). 


their  thoughts,  it  oc- 
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cupied  an  important  place  in  their  maps.  As  the 
mediaeval  churches  were  oriented  to  the  Blessed 
Centre  of  Jerusalem,  so  in  the  hands  of  the  pious 
mediaeval  map-maker  the  map  was  oriented  with  the 
east  at  the  top,  and  Delphi  gave  the  place  of  honour 
to  Jerusalem  as  the  centre  of  the  world.  Heaven  as 
well  as  earth  was  often  in  their  thoughts,  and  many 
an  earth,  portrayed  perhaps  to  show  the  distribution 
of  God's  people,  is  surmounted  by  an  ornamental  Paradise. 

There  is  no  uniformity  of  symbols,  Jerusalem  may  be 
shown  by  simple  circles  with  the  name  inscribed,  or  by 
an  elaborate  picture  of  buildings,  or  by  a  Scriptural  subject 
as,  for  instance,  the  scene  in  the  manger. 

Naturally 
Palestine  (goal 
and  place  of 
special  sanctity), 
and  those  por- 
tions of  the  world 
mentioned  f  r  e  - 
quently  in  Scrip- 
ture, came  in  for 
special  attention 
and  for  what 
were  intended  to 
be  more  detailed 
ct  maps,"  but  the 
technique  and 
knowledge  of  the 
monk  carto- 
graphers  were 
quite  inadequate. 
For  example. 


Map  of  the  Holy  Land. 
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tucked  away  at  the  end  of  a  folio  volume  written  in  the 
twelfth  century  are  two  uncoloured  maps,  some  13  in.  by 
9  in.  in  size.  The  first  is  restricted  to  Greece,  Asia  Minor, 
Syria  and  Persia,  areas  of  special  importance  in  the  Bible 
but  amazingly  difficult  to  recognise  in  the  sketch;  the  second 
portrays  the  Holy  Land  and  its  environments  with  Jerusalem 
near  the  centre.  This  is  a  little  more  recognisable.  Both 
maps  use  broad  bands  of  straight  lines  to  show  rivers  and 
wavy  lines  for  mountains. 


The  Hereford  "Mappa-mundi. 


These  map-makers  of  the  twelfth  and  thirteenth 
centuries  were,  in  reality,  descendants  of  the  Pietist  school 
of  the  earlier  centuries.  Although  much  time  had  elapsed, 
at  their  worst,  they  were  not  a  whit  better  than  their 
predecessors.  Many  a  world  map  of  the  fourteenth  century 
can  be  cited  which  has  far  more  in  common  with  the 
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"  Beatus  "  group  than  with  the  best  contemporary  work. 
Even  at  their  best  the  mediaeval  schoolmen,  as  they  are 
sometimes  designated,  were  still  trammelled  by  the  ecclesi' 
astical  tradition  and  showed  a  marked  weakness  for  the 
fabulous.  Take,  for  instance,  the  famous  Hereford  map 
(of4  about  1280)  credited  to  Richard  of  Haldingham.  This 
is  a  pleasingly  coloured  and  well-executed  presentation  of  the 
world,  but  the  imagination  is  still  so  uncontrolled,  the 
ignorance  of  the  world  so  superb,  that  this  specimen  is  not 
so  much  a  "  map  "  as  a  decorative  design  utilising  Scriptural 
and  cognate  subjects  fitted  into  a  slight  framework  just 
recognisable  as  that  of  the  world. 

Even  in  a  large-sised  world  map  the  British  Isles  figure 
as  a  very  minor  land  mass,  and  the  exigencies  of  space 
render  accurate  presentation  of  topographic  detail  impossible. 
Taking  this  into  consideration  it  yet  remains  curious  how 
extremely  faultily  Great  Britain  is  portrayed  in  the  Hereford 
map.  The  outline  is  excessively  attenuated,  and  the  many 
locations  are  barely  recognisable  or  absolutely  incorrect. 
For  example,  Edinburgh  seems  to  have  drifted  across  to 
a  mid-western  position  in  the  highlands  of  Scotland.  England 
and  Scotland  are  separated  by  what  is  named  the  River 
Tweed,  but  what  is  shown  as  a  sea.  Ireland  is  cut  in 
two  by  the  River  "  Bande,"  presumably  intended  to  be  the 
Boyne.  An  interesting  feature  of  the  map  is  the  attempt 
to  indicate  the  mountains — Snawede  (Snowdon) — by  finely 
etched  lines,  which  in  reality  approximate  to  hachures,  a 
method  of  showing  relief  which  did  not  become  established 
until  centuries  later. 

Though  Palestine  held  the  foremost  place  in  the  thoughts 
of  the  Crusaders  it  was  not  the  only  area  to  be  considered 
in  greater  detail.    As  the  politico-national  entities  began 
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to  form  the  greater  grew  the  interest  in  local  and  adjacent 
areas.  In  England,  Matthew  Paris  (11954259),  a  monk 
of  St.  Albans,  wrote  certain  histories  and,  as  usual,  used 
sketches  to  illustrate  the  text.  The  illustrations  include  an 
attempted  map  of  the  world  (too  crude  and  confused  to 
be  considered),  as  well  as  certain  sketches  of  Great  Britain 
which  do  credit  to  the  author.  The  best  of  these  is  in  a 
manuscript  copy  of  the  Historia  Minor  (Cottonian,  Claudius, 
DVI,  fol.  86). 

We  have  become  so  accustomed  to  the  outline  of  the 
British  Isles  that  this  sketch  strikes  us  as  crude.  In  view, 
however,  of  the  intricate  outline  and  topography  of  the 
country,  the  absence  of  standardised  methods  of  showing 
relief,  etc.,  and  the  non-existence  of  measured  surveys,  the 
sketch  is  really  commendable.  The  islands  as  a  whole  are 
rightly  oriented.  Purely  decorative  detail  is  reduced  to  a 
minimum.  The  monk  is  trying  to  show  exactly  from  where 
to  where  the  rivers  flow,  where  the  towns  are  situated, 
and  he  does  not  allow  other  detail  to  mask  this  information. 
Matthew  Paris  uses  blue  for  rivers  and  green  for  the  sea. 
He  is  somewhat  unusual  in  his  decided  preference  for  the 
written  name  instead  of  an  artistic  symbol,  though  symbols 
are  not  entirely  discarded.  For  example,  the  Roman  Walls 
run  across  this  map  in  battlemented  towers,  a  symbol 
obviously  intended  to  indicate  a  castle  is  used  as  well  as 
a  name  for  Windsor  (Windleshores)  ;  a  slight  wavy  line 
together  with  the  description  "  patria  palustris  et  in  via, 
pecudibus  et  pastoribus  apta "  indicates  the  N.W.  high- 
lands ;  but  elsewhere  the  monk  is  content  to  trust  to  the 
written  word  alone,  or  simply  ignores  the  existence  of 
highlands  and  uplands. 

Adjacent  areas  are  mentioned  in  the  margins  right  and 
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left,  Ireland  to  the  west,  Holland  to  the  east;  but  this 
information  is  not  inserted  in  the  more  restricted  margins 
at  the  top  and  the  bottom.  Scotland  is  curiously  com' 
pressed  ;  the  Firth  of  Forth  is  overemphasised  and  neatly 
bridged  near  Stirling  (Eft'velin)  ;  yet  these  are  less  sur' 
prising  blunders  than  those  made  in  the  "  Ptolemy  "  maps, 
where  Scotland  gets  askew  ;  Wales  is  especially  vague  in 
outline.  The  most  curious  fact  is  that  the  detail  is  so  much 
at  fault  in  the  south-east,  the  area  most  thickly  settled,  where 
the  monastery — duly  shown — is  situated,  and  which  was  the 
best-known  section  of  the  islands.  A  comparison  of  this 
particular  thirteenth  century  sketch  with  the  twelfth  century 
map  of  Palestine,  or  the  Hereford  map,  shows  a  movement 
in  the  right  direction. 

Gough,  in  his  British  Topography,  mentions  another  not- 
able  map  of  the  British  Isles,  now  preserved  in  the  Bodleian. 
Comparing  this  essay  with  that  of  Matthew  Paris  one  sees 
that  the  outline  is  more  accurate,  especially  in  the  south' 
east  quadrant  and  the  Mersey 'Dee  area  of  England.  Scot' 
land  is  still  barely  recognisable,  but  whereas  the  Matthew 
Paris  map  unduly  compresses  the  northern  part  of  Britain 
this  map-maker  unduly  expands  Scotland.  A  little  more 
attention  is  given  to  highlands,  though  heights  are  still  an 
unsolved  problem  to  the  map'maker.  Rivers  are  shown  by 
the  broad  bands  which  "  like  the  sea,  are  green."  Roads 
running  between  the  chief  cities  are  marked  by  straight 
lines,  and  the  mileage  noted.  "  The  principal  places  are 
distinguished  by  churches  or  spires:  the  rest  by  single 
houses."  A  distinction  is  attempted  between  names  of 
places  and  areas.  The  artist  seems  to  understand  that  the 
British  Isles  are  longest  from  north  to  south  ;  perhaps 
because  this  greater  extension  did  not  suit  his  page  he 
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twists  the  outline  around,  and  intends  the  reader  to  read 
the  names  and  view  Great  Britain  from  somewhere  in 
Ireland,  which  is  indicated  along  the  bottom  of  the  page. 
The  interest  of  this  specimen  is  not  merely  a  matter  of 
improved  outline  suggesting  a  better  knowledge  ;  it  is  rather 
an  account  of  the  way  in  which  detail  is  handled.  This 
is  significant,  for  it  implies  that  a  further  stage  in  the 
mastery  of  the  technique  of  map-making  had  been  achieved. 
The  greater  uniformity  of  treatment,  the  skill  in  the  use 
of  symbols  and  lettering  as  applied  to  topographic  or 
descriptive  detail  of  areas,  foreshadowed  a  break  from  the 
typical  mediaeval  habits  and  suggests  a  change. 


(  1]H AFTER  V 

Navigators  and  the  Sea  Charts 

The  monks  were  more  proficient  as  makers  of  books  than 
as  makers  of  maps.  The  "  maps,11  hidden  away  in  the  text 
of  the  relatively  limited  number  of  mediaeval  manuscripts 
and  written  in  the  cloisters,  were  inaccessible  to  the  common 
people.  -This  was  not  a  great  loss  to  the  traveller  or  trader, 
for  the  practical  value  of  the  maps  was  negligible  and  their 
restricted  influence  was  rather  a  blessing  than  otherwise  to 
the  latent  science  of  map-making.  Ornamentation  gave  to 
these  early  mediaeval  maps  their  decorative  value  which, 
together  with  the  bizarre  conceptions,  attract  to-day  the 
cartographer  searching  into  the  past.  This  habit  of  orna- 
mentation became  very  well  developed  and  was  so  difficult 
to  discard  that  it  persisted  even  after  the  scientific  conception 
was  once  more  coming  into  its  own.  And  yet  the  real 
beginnings  of  the  modern  map  are  traceable  to  the  Middle 
Ages.  If  we  are  not  particularly  indebted  to  the  schoolmen 
and  their  predecessors  we  must  acknowledge  our  indebted- 
ness to  those  unknown  authors  of  the  charts  which  became 
an  accomplished  fact  in  the  fourteenth  century. 

The  origin  of  these  sea  charts  is  still  unknown  —  so 
well  did  the  first  Italian  and  Catalan  chart-makers  keep  the 
secrets  of  their  trade,  so  careless  were  the  sailors  of  their 
charts  as  they  became  out  of  date.  It  can  be  argued  that 
the  fourteenth  century  charts  are  descended  from  the  maps 
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of  Marinus  of  Tyre,  but  this  cannot,  as  yet,  be  proven. 
However,  it  is  probable  that  the  earlier  charts  were  con- 
structed to  supplement  the  written  books  of  sailing  directions 
which  had  been  in  use  since  the  Greek  traders  wandered 
over  seas.  It  is  beyond  doubt  that  the  "  Portolans  " — as 
they  are  called — were  made  in  response  to  the  demands  of 
practical  navigators  and  merchant  seamen — those  to  whom 
the  necessity  of  accurate  knowledge  of  "  the  way  thither  " 
and  "  place  where  "  was  more  important  than  theories  and 
fables  and  illustrations  to  texts. 

A  glance  at  a  mediaeval  sea-chart  and  a  Ptolemy  map 
shows  striking  differences  in  the  evolution  of  the  map 
device — the  most  conspicuous  difference  being  in  the  "  net  " 
which  covers  each  sheet.  On  the  seaman's  chart  the  net 
is  made  up  of  lines  radiating  out  from  a  series  of  centres, 
while  on  the  landsman's  map  there  is  a  rather  rigid  con- 
structional framework  of  lines  of  latitude  and  longitude. 
This  difference  is  fundamental.  The  one  is  the  landsman's 
brilliant  mathematical  solution  of  the  general  problem  of 
"  place  where  "  on  land :  the  other  is  the  practical  seaman's 
special  solution  of  the  problem  of  "  where  "  and  "  whither  " 
by  sea. 

Now  in  the  early  centuries  navigation  in  the  Mediter- 
ranean was  coastwise  and  seasonal.  A  regular  route  from 
Alexandria  to  Rome  was  along  the  coast  of  Asia  Minor, 
and  then  westwards  in  the  lee  of  the  islands,  across  the 
Strait  of  Otranto  (only  fifty  miles  wide  with  land  visible 
at  either  end  in  clear  weather),  round  the  heel  of  Italy, 
and  so  to  Rome.  The  seamen  had  not  the  means  to  find 
their  way  straight  out  from  land  into  a  trackless,  featureless 
and  stormy  sea.  Only  occasionally,  when  they  felt  they 
could  count  on  a  steady  wind,  did  they  take  their  courage 
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into  their  hands,  and,  risking  all,  ride  out,  for  example, 
into  the  north-west  wind,  and  blow  down  to  Alexandria 
in  three  days  or  so.  As  a  rule  the  seamen  were  content 
to  tack  in  and  out  of  harbours,  using  the  morning  and 
evening  land  and  sea  breezes,  and,  running  along  the  coast- 
line, ,make  from  one  well-known  headland  or  point  to 
another.  There  is  abundant  evidence  of  this  in  the  numbers 
of  templed  promontories  which  are  so  conspicuous  at  the 
danger  points  along  the  rocky  coasts  of  the  Mediterranean. 
Under  such  limitations  the  old  Greek  descriptions  and 
names  of  harbours  which  made  up  the  matter  in  the 
"  Peripli,"  or  sailing  directories,  were  sufficient,  even  as  our 
pilot  guides  are  to-day — as  long  as  we  do  not  venture  far 
from  land.  j$ii£_j£fheji__once  the  use  of  the  magnetised 
needle  was  discovered  and  applied  to  navigation  the  whole 
situation  was  changed. 

Given  an  instrument  which  normally  would  register 
north  anywhere  at  any  time,  it  matters  much  less  whether 
sun  or  star  or  land  is  visible.  The  ancients  had  centuries 
ago  established  the  major  directions  east,  north,  south  and 
west  ;  they  had  even  constructed  cards  showing  these  points 
for  use  in  making  such  observations  as  they  could.  Little 
was  needed  to  associate  the  magnetised  needle  and  card  and 
thus  give  rise  to  the  mariner's  compass. 

Where  and  when  the  discovery  was  made  that  mag- 
netised iron  possessed  the  quality  of  indicating  north  is  not 
known.  Chinese,  Arabs,  Greeks^  (Etruscans,  Finns  and 
Italians  all  claim  the  distinction.  Whatever  its  origin,  once 
theVmanngr's  compass} was  introduced  to  the  west  and 
gradually  came  into  use,  there  was  no  absolute  necessity 
to  hug  the  coast  provided  one  possessed  and  understood 
the  working  of  this  instrument. 
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If  the  navigator  knew  that  the  place  he  meant  to  reach 
lay  north-east  of  his  starting  point,  he  could  express  this 
relationship  either  in  general  terms  (say,  north-east)  or  in 
more  exact  mathematical  terms  of  so  many  degrees  measured 
clockwise  from  north  as  indicated  by  the  compass  (say,  45°). 
The  latter  statement  is  termed  a  "  bearing.11 


Let  A  and  B  represent  two  points  on  the  surface  of  the  Earth. 
N  represents  magnetic  North. 

Then  B  may  be  said  to  be  S\E.  of  A  or  at  a  "  bearing " 
of  135°. 

Provided  a  ship's  captain  had  a  satisfactory  idea  of  his 
position  at  sea  and  the  bearing  of  his  destination  from  that 
position  as  reckoned  from  north,  to  arrive  at  that  destination 
he  has  simply  to  steer  in  the  right  direction,  keeping  as 
nearly  as  possible  to  the  course  indicated  by  the  compass. 

Though  the  mariner's  compass  became  the  most 
important  instrumenrtn~navigation  it  was  not  the  only 
requirement  for  the  sailor.  The  astrolabe  and  cross  staff, 
etc.,  were  used  for  determining  the  position  of  the  ship  at 
sea.  Equally  important  to  the  navigator  was  the  possession 
of  a    carde  "  or  chart. 
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A  sea  voyage  is  a  very  different  undertaking  from  land 
travel.  "  For  the  lande  is  fyrme  and  stedfast.  But  this 
is  fluxible,  wavering,  and  moveable.  That  of  the  lande  is 
knowen  and  termined  by  markes,  signes,  and  limittes.  But 
this  of  the  Sea,  is  uncertain  and  unknown.  And  if  in  viages 
by  lande,  there  is  hylles,  montagnes,  rockes,  and  craggie 
places,  the  sea  payeth  the  same  sevenfold  with  tormentes 
and  tempests.  Therefore  these  viages  beyng  so  difficulte, 
it  is  hard  to  make  the  same  be  understoode  by  wordes  .  .  . 
The  best  explication  or  invention  that  the  wyttes  of  men 
have  founde  for  the  manifestyng  of  this,  is  to  give  the  same 
paynted  in  a  Carde.11  To  construct  such  a  card  or  chart, 
wrote  Cortes :  "  It  shal  be  requisite  to  knowe  two  thynges. 
Whereof  the  one  is  the  right  position  of  places,  or  placing 
of  countries  and  coastes.  The  other  is  the  distances  that 
is  from  one  place  to  another.1' 

Now  this  problem  of  relative  positions  brings  together 
a  most  interesting  association  of  ideas.  Relative  positions 
are  stated  most  simply  in  terms  of  the  cardinal  points — 
for  example,  Marseilles  lies  north-west  from  Rome :  when 
the  mariner's  compass  came  into  use,  as  already  stated,  this 
relationship  could  be  stated  with  precision  in  terms  of 
bearings,  reckoned  from  the  cardinal  point  north.  Winds 
are  a  vital  consideration  for  a  sailing  ship,  many  a  wind 
taking  its  name  from  the  cardinal  point  from  which  it  blows, 
or  vice  versa- 
Let  us  turn  to  a  typical  chart  and  see  how  these  various 
aspects  are  combined  in  the  "  Portolan  net.11  In  his 
instructions  how  to  construct  a  chart  Cortes  enjoins  the 
draughtsman  to  take  a  piece  of  paper  or  parchment  "  of 
such  bignes  as  you  will  the  carde  to  be.  And  on  it  drawe 
two  right  lynes  with  black  inke,  which  in  the  myddell  shall 
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cut  or  devide  the  selves  in  ryght  angles :  to  one  according 
to  the  length  of  the  Garde,  which  shall  be  East  and  West : 
and  the  other  North  and  South.  Upon  the  poynt  where 
they  cut,  make  a  center,  and  upon  it  give  a  circle  which 
may  occupie  in  maner  the  hole  Carde."  The  circle  is  later 
rubbed  out,  but  the  four  quarters  of  the  compass  are  refined 
to  8,  16,  and  then  32  points  by  bisecting  the  angles.  Where 
radii  cut  the  circle  are  located  a  series  of  secondary  compass 
points.  These  lines  are  expressly  stated  as  intended  to 
correspond  to  the  "  wyndes." 

At  a  later  stage  when  the  chart  is  ready  for  embellish' 
ment  the  directional  value  of  the  net  is  emphasised  by 
drawing  beautifully  coloured  compass  roses  at  selected 
crossing  points.  The  special  importance  of  the  north  point 
often  gains  for  it  the  distinguishing  mark  of  the  fleur  de  lis — 
which  in  our  twentieth  century  maps  has  degenerated  into 
an  arrow  head.  Sometimes  the  east  is  distinguished  by  the 
sign  of  the  Cross — out  of  respect  for  religious  predilection 
of  the  age :  but  since  the  introduction  of  the  mariner's 
compass  the  north  point  has  become  so  firmly  established 
as  the  standard  direction  for  the  top  of  a  map  that  if  no 
cardinal  points  are  given  it  is  legitimate  to-day  to  assume 
that  the  top  of  the  map  is  the  north.  Nor  are  the  jolly 
galleons  in  the  Portolans  without  significance — for  again 
and  again  the  billowing  sails  truly  indicate  the  prevailing 
winds ! 

But  what  value  to  the  sailor  is  a  net "  without  the 
coastline  ?  "  The  situation  of  the  places,  portes  and 
islandes  in  the  Carde,  according  to  their  proper  differences, 
consisteth  in  the  particular  and  true  relation  of  such  as  have 
travayled  them.  And  therefore  for  this  purpose  it  shalbe 
nedeful  to  have  paternes  of  coastes,  portes  and  islandes, 
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which  muste  be  paynted  in  the  Carde:  and  these  of  the 
best  and  most  approved  to  be  true.  And  not  only  to  have 
paternes  well  paynted,  but  also  it  shalbe  necessarye  to 
knowe  the  true  altitudes  of  the  Pole,  of  certen  principall 
capes,  portes  and  famous  cities.'1  In  other  words,  there 
were  available  "  paternes  11  or  sectional  sketches  of  coasts 
based  on  reliable  observations.  These  the  draughtsman 
traced  on  to  the  "  Carde  11  already  ruled,  using  the  standard 
line  of  north  and  south  for  orienting  and  fitting  sketch  with 
sketch,  and  checking  the  work  where  possible.  If  the 
sketches  were  not  all  on  the  same  scale  the  method  of 
enlargement  or  reduction  by  squares  was  used.  Finally  a 
scale  of  leagues  was  drawn  "  where  is  more  roome  or  that 
is  least  occupied. " 

This  procedure  explains  the  similarity  of  the  outlines 
of  coasts  in  the  many  Portolans  ;  the  dissimilarity  of  the 
"  net "  which  is  at  once  varied  and  systematic,  a  net  of 
practical  value  to  the  sailor  in  making  his  observations  of 
winds,  bearings,  etc.,  and  in  constructing  his  chart. 

The  maps  were  at  first  drawn  on  parchment,  later  on 
paper  ;  they  were  issued  in  odd  sheets  and  then  in  collections 
of  sheets  or  atlases.  The  Italians  and  Catalans  were  the 
first  and  most  famous  makers  of  charts.  The  earliest  extant 
Portolans  are  the  "  Carte  Pisane 11  dating  from  about 
1300  a.d.,  showing  the  Mediterranean,  the  Black  Sea  and 
part  of  the  ocean  ;  and  the  "  Carignano 11  (also  early 
fourteenth  century),  a  Portolan  on  which  is  inscribed  the 
following :  "  Johannes  Presbyter  rector  Sancti  Marci  de 
portu  Januae  me  fecit.'1  This  reference  has  been  traced  to 
a  priest  of  the  Church  of  St.  Mark  in  Genoa,  Giovanni  da 
Carignano  by  name.  In  the  British  Museum  is  a  beautifully 
executed  Portolan  atlas  in  a  non-decorative  style  (Add.  MS. 
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A  "  P  ortolan"  Chart  of  the  North  Atlantic. 
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11547).  This  specimen  illustrates  well  the  concentration 
of  attention  on  the  coasts,  which  are  shown  in  great  detail 
and  crowded  with  names,  while  the  interiors  are  ignored 
except  for  the  lower  courses  of  a  river  or  two.  As  usual 
the  Mediterranean  sections  are  accurately,  and  the  marginal 
land  of  Britain  inaccurately  known.  In  fact,  north-western 
England  and  Scotland  are  barely  recognisable. 

The  nautical  maps  of  the  Middle  Ages  mark  the 
true  beginning  of  modern  scientific  cartography,  for  they 
achieved  an  approach  to  mathematical  accuracy."  They  saved 
the  whole  tribe  of  mediaeval  map-makers  from  being  treated 
with  "  consternation,  derision  or  dismay 11  by  a  more- 
enlightened  posterity.  Historically  this  group  of  maps  is 
of  outstanding  interest  because  they  record  the  great  dis- 
coveries. For  example,  the  famous  Catalan  Portolan  by 
Angelino  Dulcert  (c.  1339)  incorporates  the  newly-acquired 
knowledge  of  the  Canaries  (discovered  by  the  Genoese), 
and  presents  an  improved  outline  of  areas  in  the  Black  Sea 
and  along  the  Nile.  However,  much  of  Africa  is  still  part 
of  a  "  Dark  Continent,"  and  Dulcert  is  addicted  to  the 
mediaeval  habit  of  decorative  drawings  to  compensate  for 
the  lack  of  information.  It  is  noteworthy  that  the  original 
four  points  of  the  compass  are  in  this  map  refined  to 
thirty- two. 

The  Catalan  world  map  of  1375,  made  for  Charles  V 
of  France,  is  claimed  to  be  finest  map  of  the  Middle  Ages. 
It  is,  indeed,  a  remarkable  compilation,  co-ordinating  the 
knowledge  of  the  world  as  known  in  the  fourteenth  century, 
and  bringing  together  the  best  of  the  ancient  tradition  of 
cartography  represented  by  the  work  of  Ptolemy,  and  the 
mediaeval  tradition  represented  by  the  Portolani,  and  also 
the  discoveries  of  mediaeval  travellers  such  as  Marco  Polo,, 
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the  whole  beautifully  executed  in  a  typically  decorative 
mediaeval  style. 

When  the  European  explorers  left  the  seas  for  the 
oceans  they  had  to  contend  with  difficulties  involved  by 
long-distance  journeys.  World  maps  became  more  and 
more  numerous,  but  the  inefficiency  of  the  methods  of 
presenting  the  surface  of  the  earth  on  a  plane  was  even 
more  glaring  in  the  world  maps  than  in  the  sheets  of  lesser 
areas.  Therefore  it  is  not  surprising  to  find  that  Cortes  in 
his  instructions  to  the  "  simplest  sort  of  seaman  "  strongly 
advises  any  attempting  a  voyage  to  the  north  parts  "  to 
sayle  by  a  globe." 

Globes  were  not  a  new  invention.  They  were  popular 
in  the  Middle  Ages  for  navigation  and  also  for  educational 
purposes.  Columbus  himself  possessed  a  globe.  When  the 
Mongol  Hulaga  authorised  the  astronomer  Nasir-al-din  to 
build  an  observatory  at  Maraglia  (1258)  it  was  finished 
"  with  a  beautifully  executed  terrestrial  globe  showing  the 
five  climates." 

Globes  were  engraved  on  copper  or  sometimes  painted, 
In  1507  Waldseemiiller  made  the  experiment  of  putting 
together  a  small  map  printed  in  gores.  Few  mediaeval 
globes  are  extant.  Behaim's  globe  (1492)  is  interesting  as 
showing  geographical  ideas  before  the  discovery  of  the 
Americas.  The  Schoner  globe  of  1520,  now  at  Nuremburg, 
shows  a  guess  at  the  existence  of  the  Straits  of  Magellan 
before  the  great  explorer  had  made  his  expedition  to 
the  far  south.  In  a  pamphlet  ascribed  to  Schoner  and 
dated  1515  is  written :  "  It  is  but  a  little  distance  from 
the  Cape  of  Good  Hope,  which  the  Italians  call  Capo  de 
Bona  Speran^a.  The  Portuguese  have  circumnavigated  this 
region,  and  found  a  crossing  there  quite  similar  to  the 
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configuration  of  the  land  in  Europe,  which  we  inhabit,  and 
situated  between  the  east  and  the  west."  Similarly, 
fifteenth  century  maps  by  Claudius  Clavus  (1427),  and  by 
Donnus  Nicolaus  Germanus  (about  1474),  portray  the 
borderland  of  the  north  Atlantic  before  the  Columbus 
adventure,  and  suggest  that  our  knowledge  of  the  early 
discoveries  is  incomplete,  and  that  the  Norsemen  and  not 
an  Iberian  race  were  the  first  to  discover  the  New  World. 

The  landsmen  map  compilers  in  later  times  borrowed 
freely  from  all  sources,  and  their  efforts  filled  the  shelves 
and  adorned  the  walls  of  libraries  and  halls.  In  the  mean- 
while the  practical  navigators  of  the  fifteenth  and  sixteenth 
centuries  went  their  own  sweet  ways  charting  the  coasts, 
charting  the  sea  routes,  worrying  away  at  their  own 
particular  problems,  evolving  and  perfecting  their  own 
particular  kind  of  nautical  as  distinct  from  terrestrial  map 
device.  The  sailor  cared  little  for  heights  in  the  far  interior 
but  it  was  vital  to  the  safety  of  the  ship  to  know  the 
depths,  the  tides,  the  currents,  the  prevailing  winds,  and 
to  understand  the  variations  of  the  magnetic  compass.  Nor 
is  it  long  before  we  have  a  "  Mundus  subterraneus  "  (1665) 
as  the  title  of  a  seventeenth  century  work,  in  which 
Athanasius  Kircher  deals  amongst  other  subjects  with  the 
origin  of  the  winds  and  illustrates  his  text  with  a  chart 
indicating  the  movements  of  the  ocean  currents,  the  greatest 
depths,  and  volcanic  mountains.  Edmund  Halley  was  the 
first  to  construct  satisfactory  charts  laying  down  the 
magnetic  variations  to  be  expected  of  the  mariner's  compass 
in  different  parts  of  the  world. 

Towards  the  end  of  the  seventeenth  century  numbers 
of  pilot  guides  were  appearing.  These  usually  consisted  of 
a  descriptive  text,  including  sailing  directions,  together  with 
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a  series  of  charts.  Of  such  a  kind  was  the  "  English 
Pilot"  (1687),  "Describing  the  West  India  Navigation 
from  Hudson's  Bay  to  the  River  Ama^ones,  particularly 
delineating  the  Sea^Coasts,  Capes,  Headlands,  Rivers,  Bays, 
Roads,  Havens,  Harbours,  Straits,  Rocks,  Sands,  Shoals, 
Banks,  Depths  of  Water  and  Anchorage,  with  all  the 
Islands  therein,  as  Jamaica,  Cuba,  Hispaniola,  Barbadoes  .  .  . 
also  A  New  Description  of  Newfoundland  .  .  .  Shewing  the 
courses  and  distances  from  one  Place  to  another,  the  Ebbing 
and  Flowing  of  the  Sea,  the  Setting  of  the  Tides  and 
Currents,  etc.,  with  many  other  things  necessary  to  be 
known  in  Navigation.11 

The  charts  which  accompany  this  pilot  guide,  and 
Halley's  noted  "  Atlas  Maritimus  et  Commercialis 11 
(1728),  illustrate  a  transition  stage  between  the  Portolans 
of  the  earlier  centuries  and  the  standard  "  Admiralty 11 
charts  in  use  tO'day. 

Let  us  now  stop  for  a  moment  to  note  how  the  sea 
"  chart "  has  become  differentiated  from  the  landsmen's 
"  map.11  The  seamen's  "  net,"  or  a  series  of  wind'and' 
direction  lines  radiating  from  selected  points  often  associated 
with  "  compass  roses,1  persist  in  these  seventeenth  century 
charts.  On  the  charts  another  series  of  lines  giving  latitude 
and  longitude  are  drawn  on  a  selected  projection.  Some 
imitated  the  method  of  projection  used  by  Mercator  on  his 
great  "  World  Chart.11  The  two  "  nets  11  are  sometimes, 
though  by  no  means  always,  related  to  each  other.  Other 
lines,  usually  disconnected,  indicate  the  variation  of  the 
mariner's  compass.  Up  to  this  point  the  charts  merely 
combine  two  devices  and  a  check  for  locating  positions.  The 
outstanding  differences  as  compared  with  terrestrial  maps  are 
mainly  traceable  to  differences  in  the  respective  treatment  of 
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the  land  areas.  In  the  charts  care  is  taken  to  record  depths 
(taken  from  soundings),  shoals,  rocks,  channels,  and  other 
matter  of  importance  as  land  is  approached;  but  the  deline- 
ation  of  the  land  areas  is  limited  in  the  main  to  names  of 
towns,  harbours  and  light-houses,  etc.,  along  the  coast-line, 
while  the  interiors  are  frequently  left  altogether  blank  or 
simply  tinted  by  a  wash  of  colour. 

The  Admiralty  charts  of  to-day  are  similar  to  their 
predecessors,  but  naturally  they  are  more  full,  accurate  and 
complete.  The  compass  lines  have  been  discarded — less 
than  ten  per  cent,  of  the  world's  shipping  is  carried  on 
by  sailing  ships  to-day:  but  a  modernised  compass  rose 
remains.  The  "  Mercator  Projection  11  still  holds  its  own, 
but  finds  a  rival  in  the  "  Gnomonic  Projection  "  on  certain 
charts  which  are  specially  prepared  for  use  of  the  fast 
steamship  making  its  way  with  little  respect  for  the  wind 
but  much  respect  for  the  nearest  "  Great  Circle "  route 
between  port  and  port. 

While  many  thousands  of  square  miles  of  the  interiors 
of  the  continents  remain  unsurveyed  and  mapped  unsatis- 
factorily the  sea  coasts  have  been  surveyed  and  charted. 
The  Admiralty  charts  are  complete  (though  not  all  of  equal 
value)  for  the  world  and  are  in  process  of  revision.  While 
the  governments  of  the  leading  countries  of  the  world  are 
the  official  sources  of  charts  of  their  coasts,  there  have  not 
been  lacking  notable  examples  at  charting  the  oceans  by 
private  enterprise.  The  most  famous  example  is  the  work 
undertaken  by  the  Prince  of  Monaco. 

The  invention  of  the  telegraph  put  the  science  of 
meteorology  on  an  entirely  different  basis.  Weather 
conditions  have  always  been  of  importance  to  navigation  ; 
they  are  even  so  in  the  days  of  the  steamship,  and  will  be 
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more  important  still  in  the  age  of  airships.  In  the  twentieth 
century  several  government  departments  have  collected  data 
with  regard  to  the  prevailing  wind  directions,  currents, 
limits  of  ice,  etc.,  and  have  published  series  of  charts 
summarising  the  information  in  the  different  oceans.  These 
charts  have  not  yet  been  standardised,  but  they  claim 
attention  as  an  example  of  yet  another  departure,  and  indicate 
that  there  is  as  yet  no  finality  in  the  making  of  charts. 


CHAPTER  VI 


Discovery  and  Rediscovery 

By  the  end  of  the  fifteenth  century  western  Euprope  was 
seething  with  new  ideas  arising  from  many  inventions,  many 
discoveries  and  closer  contacts.  The  invention  of  printing, 
like  the  invention  of  the  compass,  appears  to  have  originated 
in  the  Far  East  and  to  have  been  introduced  into  the 
Mediterranean  countries  at  a  time  when  it  could  play  a 
vital  part  in  that  great  period  of  "  rebirth  of  the  human 
mind,11  which  we  term  the  Renaissance.  The  influence  of 
this  invention  on  the  progress  of  map-making  paralleled  in 
many  ways  the  influence  exerted  on  the  other  arts.  There 
was  first  the  rediscovery  of  antiquity. 

We  have  seen  that  the  tradition  of  the  ancients  had 
never  been  wholly  lost — at  the  same  time  the  tradition  had 
undoubtedly  faded  from  the  forefront  of  men's  minds.  It 
was  recaptured  when  the  first  European  publishers  (in  their 
enthusiasm  for  the  writers  of  the  past)  printed  the 
"  Geography "  of  Ptolemy.  The  original  Ptolemy  manu- 
script was  in  Greek,  a  language  not  well-known  in  mediaeval 
Europe.  Fortunately  Emmanuel  Chrysoloras  had  begun, 
and  Jacobus  Angelus  had  completed,  about  1410,  a  Latin 
translation  of  Ptolemy's  work,  and  it  was  this  translation 
which  was  selected  for  printing  in  1475. 

There  is  doubt  as  to  which  is  the  earliest  printed  copy 
of  the  "  Geography  "  with  maps.  The  fact  that  more  than 
fifty  different  editions  were  published  in  the  next  hundred 
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years  suggests  the  amazing  popularity  of  the  work,  and  gives 
an  idea  of  the  importance  of  the  new  invention  in  dissemina- 
ting  knowledge.  The  printed  editions,  like  certain  of  the 
MSS.  from  which  they  were  taken,  are  accompanied  as  a 
rule  .by  a  series  of  twenty-six  regional  maps,  which  Dr. 
Larsen  claims  were  only  intended  to  illustrate  Book  8  of 
the  "  Geography,"  a  set  of  sixty-three  being  intended  for 
another  work.  These  numerous  printed  editions,  variously 
entitled,  were  in  reality  fifteenth  and  sixteenth  century 
versions  of  the  classic:  for  the  early  publishers  did  not 
hesitate  to  tamper  with  the  text  and  to  re-draw  the  maps, 
re-arranging,  adapting  the  old  material,  and  incorporating 
matter  and  maps  from  other  sources  generally  and  rightly 
on  the  pretext  of  being  more  up  to  date.  Much  of  north- 
western Europe  was  "  terra  incognita  "  in  the  second  century 
a.d.,  and  emendations  were  necessary  if  the  maps  were  to 
attract  the  sixteenth  century  public. 

There  is  in  the  possession  of  the  Royal  Geographical 
Society  a  beautifully  printed  and  hand-coloured  copy  of  the 
Rome  edition  of  Ptolemy's  atlas  (1490).  This  represents 
a  reprint  from  the  Rome  edition  of  1478.  The  maps  are 
singularly  free  from  imaginative  flights  of  fancy,  and 
demonstrate  clearly  the  Ptolemaic  conception  of  accuracy 
of  presentation,  without  the  means  of  achieving  that 
conception. 

The  Strasburg  edition  of  1513  is  particularly  interesting 
as  the  first  modern  atlas  of  the  world.  In  this  volume  a 
selection  of  the  Ptolemy  world  and  regional  maps  is  followed 
by  a  supplement  containing  some  twenty  "  modern  "  maps. 
The  "  Supplement  "  begins,  like  the  "  Ptolemaic  11  selection, 
with  a  world  map,  but  the  "  modern  "  map  delineates  an 
"  orbis    typus    universalis    iuxta    hydrographorum  tra- 
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ditionem.11  In  other  words,  information  was  not  lacking 
by  which  the  map-makers  of  the  sixtenth  century  could 
correct  the  Ptolemaic  maps,  and  the  newer  map  shows  that 
beyond  the  western  ocean  lay  another  land  mass,  indicated 
by  a  portion  of  Brazil  and  a  part  of  the  West  Indies.  This 
map  is  also  of  interest  because  the  "  net "  characteristic  of 
the  mediaeval  sea  charts  is  retained  in  spite  of  the  knowledge 
of  the  value  of  expressing  location  in  terms  of  latitude  and 
longitude.  A  scale  is  clearly  given  along  the  southern 
margin.  In  the  new  map  of  Ireland,  England  and  Scotland, 
given  on  another  plate,  Scotland  is  slipped  into  its  proper 
relation  to  England.  This  Strasburg  edition  is  also  unusual 
as  furnishing  an  example  of  an  attempt  to  print  in  colour. 
At  the  end  is  a  coloured  wood-block  of  "  Lotharingia,11 
surrounded  by  a  margin  filled  with  armorial  bearings. 

The  re-discovery  of  antiquity  marks  indeed  an  important 
stage  in  the  progress  of  cartography,  but  the  great  dis- 
coveries of  the  late  fifteenth  and  the  sixteenth  centuries  led 
to  more  lasting  and  far-reaching  consequences. 

To  Waldseemiiller  has  been  ascribed  the  distinction  of 
bringing  the  New  World  on  to  the  printed  map  and  of 
christening  it  "  America.11  In  a  book  entitled  "  Cosmo-  1 
graphiae  Introductio,11  published  in  April,  1 507,  there  occurs 
the  passage:  "  The  fourth  part  of  the  world  ought  to  be 
called  fc  Amerigen  1  or  perhaps  c  America,1  as  being  the  land 
of  Americus,  because  Americus  discovered  it  .  .  . 11  and  as 
"  America  11  the  new  fourth-part  of  the  world  appears  on 
the  large  wall  map  (7  ft.  by  4  ft.)  which  apparently  accom- 
panied the  text.  The  map  was  a  compilation  which 
combined  features  from  the  landsmen's  maps  and  the  sea 
charts. 

Waldseemiiller  seems  to  have  had  some  doubt  as  to  the 
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most  suitable  form  the  name  should  take.  Americus  was 
a  man's  name,  but  the  Continent  was  finally  given  the 
feminine  version  out  of  appreciation  of  the  genders  assigned 
to  the  three  older  continents  of  Asia,  Africa  and  Europe. 
"  I  do  not  see  why  anyone  rightly  objects  to  its  being  called 
Amerigen,  as  the  land  of  Americus,  from  Americus,  the 
discoverer,  a  man  of  sense  and  ability,  or  America,  since 
their  names  have  been  bestowed  on  Europe  and  Asia  by 
women.11 

Another  interesting  though  misleading  attempt  to  incor' 
porate  the  knowledge  of  the  new  lands  to  the  west  is  seen 
in  the  map  by  John  Ruysch,  which  appears  in  some  editions 
of  Ptolemy's  atlas  of  1508.  This  map  shows  a  good  know- 
ledge of  the  movements  of  the  Portuguese,  and  follows  the 
Portuguese  in  naming  South  America  as  "Terra  Sante  Crucis 
sive  Mundus  Novus.11  Instead  of  dismissing  the  western 
coast  as  "  terra  ultra  incognita,11  Ruysch  writes :  "  As  far 
as  this  Spanish  navigators  have  come,  and  they  have  called 
this  land,  on  account  of  its  greatness,  the  New  World. 
Inasmuch  as  they  have  not  wholly  explored  it  nor  surveyed 
it  farther  than  the  present  termination,  it  must  remain  thus 
imperfectly  delineated  until  it  is  known  in  what  direction 
it  extends.11  The  coast  of  America  is  confused  with  that 
of  Asia,  and  Newfoundland  begins  to  take  shape  and  name 
as  a  peninsula  of  the  mainland  of  Asia  called  Terra  Nova. 

The  vast  Pacific  in  contrast  to  the  Atlantic  remained 
for  some  years  longer  "  dim  as  dreams  and  soundings  of 
the  Bay  of  Panama.11  Then  by  1519  the  discoveries  of 
Balbao  beyond  Panama  began  to  figure  vaguely,  until  the 
west  coast  of  North  America  as  far  as  California,  and  the 
west  coast  of  South  America  as  far  as  Peru,  and  the  south- 
eastern parts  of  Asia  (Malaya,  South  China,  and  some  of 
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the  South  Sea  Islands)  take  form  in  the  sea  charts  of  the 
1520Y 

Two  interesting  charts  reproduced  in  Kunstmann  (Blatt 
VI  and  VII)  illustrate  the  better  knowledge  of  the  Atlantic 
and  show  the  lifting  of  the  veil  from  the  Pacific.  These 
show  a  coloured  Portolan  "  net "  worked  from  a  central 
"compass'"  of  32  points,  together  with  lines  of  Equator, 
the  Tropics  of  Cancer  and  Capricorn  drawn  in  gold  ;  coast- 
lines are  shown  in  blue  ;  gaily  painted  galleons  bring  a 
breath  of  fresh  air  as  they  ride  full-sail  before  the  pre 
vailing  "  Trade  Winds.11 

The  re-discovery  of  the  work  of  the  ancients  supplied 
a  starting  point  and  an  impetus.  Discovery  struck  the 
shackles  from  minds  "  cabined  and  confined  11  by  mediaeval 
limitations,  and,  lifting  the  veil  from  the  Unknown  Beyond, 
disclosed  to  view  a  new  continent.  Insatiate,  Discovery 
carried  the  geographical  horizon  further  and  further,  until 
the  whole  round  world  of  inhabited  and  uninhabited  lands 
could  at  long  last  be  laid  out  on  the  map. 


CHAPTER  VII 

Map-Making  as  a  Business  Concern 

The  Ptolemy  tradition  died  hard  and  is  still  traceable, 
merged  with  the  Portolan  tradition,  in  the  early  maps  of 
Gerardus  Mercator,  or  Gerhard  Kremer,  the  famous  six- 
teenth century  mathematician  and  cartographer  of  Flanders. 
About  1537  Mercator  founded  a  geographical  workshop  in 
Louvain  and  made  map-making  a  business  concern.  Here 
he  manufactured  astrolabes  and  other  instruments  for 
recording  and  drawing  the  data  required  for  the  making 
of  maps,  becoming  noted  for  the  excellence  of  the  work- 
manship of  his  products  ;  here  he  made  the  famous  terrestrial 
and  "  celestial "  globes  so  popular  in  this  age.  Later  at 
Duisberg  he  published  a  series  of  maps  which  made  carto- 
graphic history.  Mercator's  earliest  map  essay  was  the 
publication  of  a  small-sised  sheet  of  Palestine  (1537).  After 
having  been  lost  for  centuries  a  copy  of  this  map  has  come  to 
light  in  Italy.  Palestine  is  drawn  with  the  Levant  or  west 
flank  to  the  top  of  the  map.  Pictorial  "  angels  "  (so  common- 
ly used  to  indicate  direction),  and  similar  matter  reminiscent 
of  earlier  map-making,  are  relegated  at  last  to  the  margin, 
or  help  to  fill  the  emptiness  of  the  sea  spaces  ;  the  more 
strictly  geographical  data,  such  as  mountains  and  place 
names,  take  up  the  central  region,  though  scrolls  of  informa- 
tion conveniently  cover  the  desert  wastes  in  the  east.  The 
map  is  of  interest  as  showing  a  very  early  stage  in  the 
break-away  from  the  past. 
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In  1538  Mercator  issued  his  far  more  famous  "  cordi' 
form,"0  or  heart-shaped  map,  showing  the  world  divided 
into  a  Northern  Hemisphere  about  the  North  Pole  and  a 
Southern  Hemisphere  about  the  South  Pole.  This  map  has 
attracted  attention  because  Mercator  follows  Waldsec 
miillers1  lead  in  naming  the  New  World  "  America,"  and 
then  dares  to  apply  the  name  to  North  America  as  well.  This 
particular  map  proves  that  Mercator  believed  in  the  exist' 
ence  of  an  ocean  between  the  continents  of  America  and 
Asia,  and  also  in  the  possibility  of  a  north-west  passage 
to  Asia :  indeed,  the  indication  of  this  passageway  on  this 
and  later  Mercator  maps  was  largely  responsible  for  the 
persistence  of  this  belief  into  the  seventeenth  century. 

Between  1537  and  1 540  he  brought  out  a  map  of  Flanders 
based  on  a  survey  which  was  later  published  under  the  title 
of  "  Exactissima  Flandriae  descriptio."  This  map,  like  the 
1/144,000  map  of  Bavaria  by  Philip  Apianus  (1568),  or 
the  1/530,000  map  of  Siberia  by  Martin  Helwig,  is  of 
outstanding  interest  as  one  of  the  earliest  examples  of  a 
topographic  survey  and  map.  For  many  centuries  a 
synonym  for  the  term  "  to  survey 11  may  be  said  to  have 
been  "  to  look  over."  As  the  desire  for  mathematical 
accuracy  increased  and  the  instrumental  means  of  achieving 
that  accuracy  became  more  possible  such  map-makers  as 
Mercator,  Apianus  and  others  in  Germany,  Switzerland, 
Austria  and  France,  attempted  to  make  maps  based  on 
"  surveys,''  or  actual  measurements  of  the  ground.  And 
thus  the  term  "  survey  "  began  to  acquire  technical  signify 
cance,  and  here  are  the  beginnings  of  topographic  surveys 
and  maps  which  in  large  part  accounted  for  the  transforma- 
tion of  cartography  from  an  art  into  a  science. 

Important  as  these  maps  may  be,  Mercator  is  best  known 
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to  posterity  for  his  world  chart  of  1569 — a  chart  drawn 
on  the  famous  "  Mercator  Projection/1  Nearly  every 
school  atlas  shows  a  map  of  the  world  drawn  on  this 
projection.  The  projection  can  be  recognised  by  the 
arrangement  of  the  lines  of  latitude  and  longitude,  which 
are  ^mathematically  spaced  and  drawn  at  right  angles  to 
each  other.  As  far  as  landsmen  are  concerned  the  areas 
near  the  Equator  are  correct  enough,  but  the  error  in  the 
maps  on  this  projection  increases  Poleward  to  such  an 
extent  that  Greenland  is  abnormally  distended  and  usually 
the  map  stops  short  before  the  "  Poles  11  are  reached. 

As  already  pointed  out,  Mercator  devised  this  pro- 
jection for  seamen  to  solve  most  conveniently  the  seamen's 
special  need  of  finding  the  way  thither  by  laying  a  course 
on  a  map  by  a  simple  straight  line  which  anyone  can  rule, 
and  which  would  represent  not  indeed  the  shortest  route 
but  at  least  the  constant  "  bearing  "  or  compass  direction 
between  any  two  points.  "  If  you  wish  to  sail  from  one 
port  to  another  here  is  a  chart  and  a  straight  line  on  it, 
and  if  you  follow  carefully  this  line  you  will  certainly 
arrive  at  your  port  of  destination.  But  the  length  of  the 
line  may  not  be  correct,  and  I  warn  you  that  although 
its  length  may  not  be  correct  yet  it  points  in  the  right 
direction.  Consequently  if  you  adhere  to  the  line  you 
may  get  to  your  destination  sooner  or  you  may  not  get 
there  as  soon  as  you  expect,  but  you  will  certainly  get 
there,"  which  is  some  consolation!  So  excellent  is  the 
solution  for  the  purpose,  that  in  the  twentieth  century 
the  same  projection  is  being  used  for  land  maps  for  air 
navigators. 

Some  years  before  his  death  in  1594  Mercator  planned 
and  began  to  issue  an  atlas  giving  the  most  detailed  descrip' 
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tion  of  the  earth  hitherto  known.  Parts  of  the  atlas  incor- 
porated earlier  work.  For  example,  Mercator's  famous  map 
of  Europe  in  fifteen  sheets  (which  illustrates  so  well  the 
break  with  the  Ptolemy  tradition),  proved  useful  for  sub- 
sequent compilations.  However,  the  atlas  was  left  by  him 
unfinished.  Fortunately  Mercator  had  a  son,  Rumold,  who 
completed  his  father's  work.  The  atlas  of  Gerard  Mercator 
appeared  in  three  parts,  being  completed  in  1595,  consisting 
of  a  comprehensive  collection  of  modern  maps  accompanied 
by  descriptive  notes,  and  with  an  attractive  picture  of 
Mercator  as  a  frontispiece. 

When  travelling  with  a  certain  Abraham  Ortelius  in 
1560  Mercator  persuaded  his  companion  to  interest  himself 
in  map-making  and  encouraged  Ortelius  to  attempt  an  atlas. 
In  course  of  time  (1570)  came  the  "Theatre  of  the 
World,11  a  compilation  of  fifty-three  maps  by  various 
authors  which  already  had  run  to  some  twenty-five  editions, 
before  1598,  and  included  over  a  hundred  maps  by  1595. 
It  is  chiefly  on  the  strength  of  this  atlas  that  Ortelius  is 
remembered  by  later  generations. 

Though  the  Strasburg  edition  of  Ptolemy's  atlas  is 
sometimes  claimed  as  the  "  first  modern  atlas,11  yet  that 
of  Ortelius  is  more  recognisably  the  precursor  of  the 
modern  article.  In  Ortelius1  atlas  the  maps  are  drawn  to 
some  scale  and  to  fit  the  page.  In  many  maps  latitude 
and  longitude  are  indicated  in  the  margin.  The  "  Portolan 
net 11  is  discarded.  The  data  (mountains,  rivers  and  towns) 
are  conveyed  by  means  of  what  are  more  akin  to  uniform 
map  symbols  than  pictures.  Purely  decorative  designs  are 
present,  but  are  frankly  embellishments  and  are  not  allowed 
to  obscure  the  data,  taking  the  place  of  data  only  when 
nothing  else  is  portrayed. 
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Map'making  was  a  profitable  business  in  this  century 
of  Dutch  prosperity,  and  when  Rumold  Mercator  died 
the  business  was  inherited  by  his  brother-in-law,  Jodocus 
Hondius  (15634611),  who  worthily  carried  on  the  family 
tradition.  The  illustration  facing  this  page  taken  from  the 
unique  original  in  the  British  Museum,  is  particularly 
interesting  in  that  it  portrays  for  the  first  time  on  a  page  * 
map  the  track  of  Drake's  circumnavigation  of  the  world 
(15774580). 

The  inscription  at  the  foot  of  the  hemisphere  on  the 
right  runs  as  follows  :  "  Someone  will  probably  wonder  that 
in  this  map  we  have  left  the  face  of  the  earth  bare,  but  since 
it  is  our  purpose  only  to  represent  the  voyages  of  Francis 
Drake  and  Thomas  Cavendish  it  seemed  unnecessary  to 
describe  the  interior  parts  of  the  earth  back  from  the  sea 
coast,  nor  can  all  the  names  along  the  shore  well  be  put 
down  for  want  of  space,  since  the  shore  is  usually  occupied 
with  tracing  the  voyages  on  the  sea.  Wherefore  let  it  suffice 
the  reader  if  we  mention  the  places  seen  by  the  navi- 
gators 

Hondius  was  followed  by  other  enterprising  individuals. 
In  1612  was  established  the  great  publishing  house  of  Blaeu, 
which  has  a  greater  number  of  publications  to  its  credit  than 
any  other  house  in  the  seventeenth  century,  and  is  of 
particular  interest  because  the  firm  was  responsible  for  the 
"Atlas  Novus "  (1645)  which  contained  one  volume 
devoted  entirely  to  maps  of  England  and  Wales.  When 
fire  ended  the  life  of  this  firm  at  Amsterdam  such  plates 
as  were  not  destroyed  were  purchased  by  Frederick  de  Wit, 
another  notable  Dutch  cartographer. 

These  Dutch  cartographers,  famed  as  they  were,  were 
not  without  rivals  at  home  and  abroad.    In  France  similar 
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business  concerns  were  founded,  represented  by  names 
such  as  Nicolas  Sanson  of  Abbeville  (1627),  Nicolas  de 
Fer.  An  English  "  Cosmography  and  Geography,11  by 
Richard  Blome,  printed  by  S.  Roycroft,  1693,  borrowing 
from  the  notes  and  works  of  the  "  Famous  Monsieur 
Sanson,  Late  Geographer  to  the  French  King,11  gives 
numerous  illustrations  of  the  gradual  manner  in  which  map 
symbols  for  cities,  woods  and  mountains  are  becoming  con' 
ventionalised  into  mere  "  signs.11 

Pre-eminent  amongst  the  French  cartographers  of  this 
period  were  Delisle  (16754726)  and  D'Anville,  whose 
pursuit  of  precision  did  much  to  hasten  the  movement  which 
made  map-making  less  of  an  art  and  more  of  a  science  in  a 
later  century.  Delisle  was  the  first  to  show  the  Mediter- 
ranean with  its  true  extension  of  41°  of  longitude.  Like  a 
true  reformer  D'Anville,  in  his  "  Atlas  General 11  (1737-80), 
rejected  the  vague  imaginings  which  covered  up  the  lack  of 
exact  knowledge  of  the  interior  of  Africa.  In  treating  China 
he  discarded  the  old  conceptions,  and  used  the  information 
on  a  recent  map  (1718)  produced  by  Jesuit  missionaries 
from  first-hand  knowledge. 

In  the  British  Isles  map-making  and  map-printing  did 
not  for  a  time  attract  the  same  attention  as  on  the 
Continent.  True,  Reyner  Wolfe,  a  London  printer,  pro- 
posed to  publish  a  great  work  to  be  entitled  "  Universal 
History  of  Cosmography 11 — but  he  never  completed  the 
work.  In  1540  a  "  modern  11  map  of  England  appeared  in  a 
Ptolemy  atlas.  In  1564  Mercator  published  a  map  of  the 
British  Isles  quite  tolerably  correct  in  outline.  The  first 
printed  map  of  the  British  Isles  drawn  by  an  Englishman, 
George  Lily,  was  published  in  1546.  Later  a  map  of 
England  by  Humphrey  Lluyd  appeared  in  1573,  in  the 
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supplement  of  the  "Theatre  of  the  World  "  of  Ortelius. 
In  1570  there  was  still  no  British  atlas,  there  were  still  no 
county  maps. 

The  first  important  English  attempt  at  a  map  of  the 
world  was  made  as  early  as  1600.  "  He  does  smile  his  face," 
said  Maria  of  Malvolio  in  "  Twelfth  Night,"  "  into  more 
lines  than  are  in  the  new  map  with  the  augmentation  of 
the  Indies.11  Precisely  to  what  map  this  refers  is  not 
known,  but  it  is  now  supposed  to  refer  to  a  world  map 
by  Wright,  the  learned  author  of  the  treatise  entitled 
"  Errors  of  Navigation  "  which  tackles  the  difficult  problem 
of  map  projections,  and  in  particular  the  principles  of  the 
so-called  "  Mercator  Projection.11  The  map  was  used  for 
illustrative  purposes,  appearing  in  the  second  edition  of 
Hakluyt's  Voyages,  15984600. 

"The  first  set  of  maps  of  England  was  collected  by 
Christopher  Sax  ton  of  Yorkshire,  who  spent  nine  years  in 
travelling  over  the  whole  kingdom,  of  which  he  made  a 
general  survey  and  separate  ones  of  the  counties.  Thomas 
Seckford,  master  of  the  requests  to  Queen  Elisabeth,  was 
the  promoter  of  this  undertaking,  procuring  him  a  licence 
to  imprint  maps  for  England,  or  any  county  therein,  for 
ten  years."  So  writes  Gough  in  his  tomes  entitled  "  British 
Topography  11  as  he  introduces  the  reader  to  the  first  great 
English  atlas  compiler.  This  atlas,  ffuhlisherl  piecemeal^  and 
then  entire  in  1579,  dedicated  to  Queen  Elizabeth,  represents 
the  English  counterpart  to  the  Mercator,  Hondius  and 
Ortelius  atlases  of  the  Dutch :  it  was  based  upon  an  actual 
"  survey "  or  inspection  of  the  country,  and  thus  is  not 
a  mere  compilation :  it  was  the  fore-runner  and  basis  of 
a  whole  series  of  British  atlases  for  another  century. 
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In  the  British  Museum  is  a  copy  of  the  "  Atlas  of 
England  and  Wales  11  (1579),  comprising  thirty-five  hand- 
coloured  maps,  "  each  bearing  the  arms  of  Queen  Elizabeth 
and  Thomas  Seckford,  dated  1574  to  1579,  drawn  by 
G.  Saxton  and  engraved  by  Augustine  Ryther,  Remigius 
Hogenberg,  Cornelius  Hogius,  Nicolas  Reynolds,  Leonard 
Terwoort  and  Francis  Scatter."  The  maps  in  a  bound 
atlas  were  of  different  dates  because,  in  the  first  place, 
they  were  compiled  in  different  years,  and  furthermore  as 
the  maps  were  sold  separately,  an  unequal  demand  for 
sheets  would  lead  to  the  making  of  more  impressions  of 
some  sheets  than  of  others,  and  thus  sets  of  maps  for 
"  atlases  "  would  not  necessarily  consist  of  maps  of  the  same 
impression.  At  this  period  it  was  sometimes  the  practice 
to  send  maps  to  be  engraved  at  the  famous  Dutch  firms  at 
Antwerp  and  Amsterdam.  John  Speed,  in  his  "  Theatre 
of  the  Empire  of  Great  Britaine  11  (1611),  may  be  said  to 
have  "  popularised "  Saxton's  work,  for  his  maps  are 
obviously  based  on  those  of  his  predecessor  but  embellished 
with  views  of  cities  and  other  insets  likely  to  catch  the 
eye  and  attract  attention  of  the  ordinary  man.  The  atlas 
is  dedicated  to  "  The  Most  High  and  Most  Potent  Monarch 
James,11  prefaced  by  table  of  contents,  laudatory  poems,  and 
includes  a  descriptive  text.  The  maps  are  still  of  counties 
of  England  and  Wales:  the  symbols  are  becoming  more 
conventionalised  and  a  trifle  less  varied.  Additional 
information,  enclosed  within  the  margin  of  each  sheet, 
systematically  gives  the  scale,  directions,  as  well  as  insets 
of  cities,  etc. 

A  few  years  later,  1627,  Speed  published  a  more  general 
atlas  entitled  "  A  Prospect  of  the  Most  Famous  Parts  of  the 
World.11     The  maps  are  enlivened  by  delightful  inset 
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pictures  of  the  inhabitants  of  the  various  countries.  In 
the  margin  of  the  page  showing  "  The  Kingdome  of 
China 11  (1626)  are  pictures  showing  a  view  of  Macao, 
Quinsay  ;  of  an  unpleasant  manner  of  execution  in  that 
country  ;  of  Chinian  men  and  women.11  Acompanying 
the  maps  is  a  descriptive  text.  The  "  General  Description 
of  the  World  "  which  precedes  the  "  New  and  Accurate 
Map  of  the  World  "  gives  an  echo  of  the  beliefs  of  the 
Pietists  but  with  the  "  modern  "  note  intruding.  "  When 
the  earth  and  sea  were  thus  prepared  with  a  due  figure, 
a  just  quantitie  and  convenient  seate  both  in  respect  of 
the  heavens  and  themselves :  Nature  began  (at  the 
Command  of  the  Most  High)  to  use  her  art,  and  to  make 
it  a  fit  dwelling-place  for  the  image  of  God,  for  so  was 
man  created :  and  so  indeed  was  the  earth  no  other  then 
the  picture  of  heaven  "  The  Longitude  they  reckon 

from  the  first  Meridian  in  the  Azores,  and  to  Eastward 
round  number  the  degrees  upon  the  Aequator."  The  earth 
may  be  the  image  of  Heaven  even  as  the  Pietists  held,  but 
this  idea  is  no  longer  incompatible  with  the  idea  of 
sphericity  or  the  use  of  lines  of  latitude  or  longitude. 
Ptolemy  favoured  placing  the  prime  meridian  near  the 
Canaries,  a  choice  made  as  Eden  probably  rightly  guessed 
to  be  u  because  it  was  the  westernmost  place  then  knowen." 
Speed,  like  many  later  map-makers,  selected  the  Azores. 
There  was,  however,  no  unanimity  on  this  point  in  the 
sixteenth  and  seventeenth  centuries.  Sometimes  the 
Spaniards  reckoned  from  the  line  of  demarcation  (370 
leagues  west  of  the  Cape  Verde  Islands)  sanctioned  by  the 
Pope  when  forced  to  divide  the  spheres  of  exploration 
between  rival  claimants.  This  is  the  place  of  the  prime 
meridian  on  a  map  of  a.d.  1500  by  Juan  de  la  Cosa,  which 
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is  claimed  to  be  the  first  map  still  extant  made  after  the 
discovery  of  America.  To  avoid  confusion  Richelieu  fixed 
upon  Ferro  in  the  Canaries  as  the  prime  meridian  for  longi- 
tudes  on  French  maps,  and  thus  led  to  the  general  use  of 
this  starting  point  until  the  nineteenth  century. 

Sir  George  Fordham  in  investigating  this  intriguing 
point  states  that  John  Sellers'  map  of  Hertfordshire  (1676) 
is  the  first  English  map  using  the  meridian  of  London  as 
a  starting  point  in  numbering  degrees  of  longitude.  At 
first  the  meridian  was  reckoned  as  passing  through  St. 
Paul's  Cathedral,  and  then  later  (after  about  1794)  through 
Greenwich  Observatory.  In  the  twentieth  century  most 
maps  of  Great  Britain,  of  territories  within  the  Empire,  of 
English-speaking  people,  and  the  series  of  the  Great  Inter- 
national Map  of  the  World,  use  the  "Greenwich  Meridian'1 
as  an  initial  point,  or  longitude  0°. 

"John  Ogilby,  born  near  Edinburgh,  1600,  and, 
through  his  father's  extravagance,  bred  a  dancing  master, 
teaching  in  Lord  Strafford's  family,  was  by  him  made 
master  of  the  revels  in  Ireland,  where  he  built  a  play-house  ; 
but,  losing  all  his  fortune  in  the  Irish  rebellion  of  1641, 
and  by  spraining  his  leg  having  disqualified  himself  for  his 
former  profession,  he  came  to  Cambridge,  translated  Virgil 
and  Homer,  and,  by  pompous  editions  of  them  and  the 
Bible,  recovered  his  fortune  and  place  in  Ireland,  and 
rebuilt  his  theatre.  The  fire  of  London  reduced  him  to 
five  pounds,  but,  getting  appointed  \ings  cosmographer, 
and  geographic  printer,  he  by  His  Majesty's  command,  in 
conjunction  with  William  Morgan,  made  an  actual  survey 
of  the  principal  roads  in  England  and  Wales,  which  he 
dedicated  to  the  King  (Charles  II),  under  the  title  of 
4  Itinerarium  Angliae '  or,  a  book  of  roads;  w  herein  are 
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contained  the  principal  road-ways  of  His  Majesty's  Kingdom 
of  England  and  dominion  of  Wales,  actually  admeasured 
and  delineated/1 

In  the  course  of  his  varied  career  Ogilby  did  produce 
in  1675  a  notable  work — "  Britannia,  Volume  the  First " — 
which  ran  into  many  editions,  and  was  found  so  useful 
"  for  gentlemen  and  travellers,  being  made  fit  for  the 
pocket "  that  it  was  constantly  being  adapted,  coloured 
and  republished,  becoming  the  father  of  a  regular  brood 
of  road-maps  in  succeeding  decades.  The  plates  are  in  the 
form  of  strip-maps  giving  the  main  road,  distances  from 
place  to  place,  compass  direction,  and  also  "  every  town, 
village,  river,  brook,  bridge,  common,  forest,  wood,  copse^ 
heath,  moor,  etc.,  that  occur  in  passing  the  roads  .  .  . 
compleated  by  an  Accurate  Account  of  the  more  Remark- 
able Passages  of  Antiquity,  Together  with  a  Novel 
Discourse  of  the  Present  State." 

In  general  conception  these  maps  resemble  the  pictorial 
itineraries  of  the  manuscript  of  Matthew  Paris,  already 
described,  but  in  form  they  are  essentially  "  modern," 
adopting  conventional  signs  similar  to  those  used  on  maps 
of  to-day  ;  in  fact,  Ogilby  was  the  first  to  discard  the  use 
of  an  old  linear  scale  of  2,420  yards  to  the  mile  for  that 
of  1,760  yards  to  the  statute  mile,  which  has  since  become 
the  Standard  Scale  for  English  maps. 

Ogilby1  s  work  had  been  published  under  royal  patronage. 
Further  encouragement  was  given  to  map-making  by  private 
enterprise  when  the  Society  of  Arts  began,  in  the  latter  half 
of  the  eighteenth  century,  to  offer  bounties  and  premiums 
for  large  scale  maps.  Benjamin  Donn  was  awarded  a 
hundred  pounds  in  1765  for  a  large  scale  map  of  Devon. 

John  Cary,  like  Ogilby,  was  authorised  to  carry  out  a 
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Road  strip,  from  Ogilby's 
"  Britannia." 
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survey  of  the  roads  of  Britain — "  by  Command  of  His 
Majesty's  Postmaster  General  for  Official  Purposes" — and 
with  special  attention  to  the  mail  coach  routes. 

Cary's  works,  though  of  similar  official  origin,  result 
in  very  different  types  of  maps.  "  The  New  and  Correct 
English  Atlas:  being  a  New  Set  of  County  Maps  from 
Actual  Surveys  11  (1793)  edition  gives  a  series  of  beautifully 
executed  page  maps,  county  by  county,  accompanied  by  a 
short  text.  The  maps  show  a  complete  break  from  the 
older  type  of  work,  and  present  a  truly  modern  looking 
production.  Turning,  for  example,  to  the  plate  showing 
Herefordshire,  we  can  see  that  the  margin  is  cleared  of 
decorative  designs  and  used  for  showing  the  latitude  and 
longitude  ;  direction  and  scale  of  miles  are  simply  shown 
with  mathematic  precision  ;  hills  are  now  indicated  by 
"  hachures  11 — the  disconnected  short  lines  drawn  down  the 
slope  ;  the  other  map  symbols  are  now  truly  conventional 
signs,  uniformly  executed,  for  example,  towns  are  no  longer 
battlemented  towers,  etc.,  but  represented  by  a  dot ;  roads 
are  considered  as  important  data  as  hills  and  rivers  ; 
colouring  is  used  with  an  appreciation  of  its  value  as  a 
device  for  maps  as  distinct  from  a  purely  artistic  finish. 
Boundaries,  woods  and  roads  are  neatly  tinted  by  hand. 

The  business  of  John  Cary  was  first  established  at  188, 
The  Strand,  in  1783,  and  continued  publishing  road  maps, 
globes,  atlases,  special  maps  and  charts  until  1875.  On 
the  basis  of  the  information  gained  in  the  survey  of  the 
best  roads  of  England  and  Wales,  Cary  published  his 
"New  Itinerary,"  1798,  which  went  through  eleven 
editions. 

Cary's  publications  carry  the  advance  in  map-making 
far  into  the  nineteenth  century — a  century  which  saw  the 
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development  of  many  a  latent  science.  The  increasing 
interest  in  the  study  of  the  world  in  which  we  live  had 
led  to  investigations  of  the  "  make-up "  of  the  earth's 
surface  and  thus  the  science  of  "  geology.'"  It  was  soon 
discovered  that  the  map  device  was  invaluable  for  demon- 
strating the  formations  of  the  earth's  crust  as  well  as  of 
the  features  upon  it,  and  thus  gradually  there  was  invented 
a  "  geological  map  "  and  ..."  It  was  on  Cary's  plates 
that  William  Smith  drew  and  coloured  his  famous  geological 
maps  of  England  and  Wales  (1815,  and  reduction  1820), 
and  of  twenty-one  of  the  English  counties  individually 
(18194824)." 

Map-making  is  still  a  profitable  business,  and  the  houses 
of  J.  G.  Bartholomew,  W.  &  A.  K.  Johnston,  and  George 
Philip  rival  each  other  in  exploiting  the  increasing  demand 
for  maps  and  atlases.  The  name  of  J.  G.  Bartholomew  is 
far-famed  for  the  "  Times  Survey  Atlas  of  the  World  " — 
the  finest  production  of  its  kind  issued  in  the  twentieth 
century,  utilising  many  an  advance  in  map-making  and 
superior  to  the  rightly  noted  atlases  of  Stieler  and  Andre 
which  held  the  field  so  long. 

But  private  enterprise,  invaluable  as  it  was  in  the 
sixteenth,  seventeenth  and  eighteenth  centuries,  excellent 
though  it  is  in  the  twentieth  century,  cannot  cope  with 
the  gigantic  task  of  producing  a  detailed  large-scale  accurate 
map  of  the  world  by  countries  and  continents.  This  has 
become  the  concern  of  national  governments. 


CHAPTER  VIII 


Map-Making  as  a  National  Concern 

The  term  "  nation,11  like  the  term  "  civilisation,11  baffles 
precise  definition.  Yet  the  idea  of  grouping  peoples 
according  to  "  common  traditions  of  the  past  and  common 
aspirations  of  the  future  "  was  sufficiently  strong  to  replace 
the  purely  dynastic  grouping  of  an  earlier  age,  and  has 
been  sufficiently  potent  to  lead  to  the  creation  of  the 
powers  of  to-day.  The  evolution  of  the  national  ideal  has 
important  bearings  on  the  evolution  of  maps.  Large  areas 
such  as  France,  India  or  U.S.A.  are  expensive  and  laborious 
to  map — usually  too  expensive  and  laborious  for  private 
enterprise.  On  the  other  hand,  as  a  national  concern,  the 
mapping  of  such  areas  becomes  not  only  feasible  but  also 
desirable  in  the  interests  of  the  state,  so  that  by  the 
twentieth  century  all  the  leading  powers  have  government 
cartographic  bureaux  which  issue  maps  for  home  and  many 
colonial  areas.  This  development  did  not  eliminate  nor 
even  discourage  private  enterprise,  mapping  is  still  a  business 
concern;  but  the  government  maps  are  the  official  Standard 
maps  of  any  area,  and  usually  furnish  the  ultimate  basis 
of  innumerable  compilations  characteristic  of  private 
enterprise. 

Nationality  was  not  the  only  concept  of  later  centuries 
with  direct  bearing  on  map-making.  As  vital,  even  more 
fundamental,  was  the  change  of  attitude  of  mind  of  the 
fifteenth  and  sixteenth  century  scholars.  It  is  hardly  sur- 
prising to  find  that  in  the  welter  and  confusion  of  the  tenth, 
eleventh  and  twelfth  centuries  there  was  a  strong  tendency 
to  escape  the  trials  and  temptations  of  this  world  and  to 
think  of  Heaven  ;  to  take  the  attitude  preserved  in  the 
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hymn :  UI  am  but  a  stranger  here,  Heaven  is  my  home." 
Mechanical  inventions  did  much  to  alter  this  outlook.  For 
example,  clocks  were  invented.  They  were  found  so  useful 
for  measuring  time  that  soon  the  chimes  were  ringing  out 
the  hours  from  the  church  belfries.  The  ever  recurrent 
reminder  of  the  passing  hour  emphasised  the  present 
moment.  Imperceptibly  but  assuredly  attention  shifted 
from  a  vague  hereafter  and  a  vague  Heaven  to  the  present 
day  and  the  present  world.  Scholars  considering  the 
material  conditions  made  a  habit  of  measuring,  weighing, 
examining  and  analysing.  In  other  words  general  con- 
ceptions and  statements  became  less  popular  and  there  was 
a  greater  seeking  after  detail  and  precise  facts. 

The  map-makers  were  not  among  the  first  to  show  this 
change  of  outlook.  The  problem  of  the  si^e  and  shape  of 
the  earth  intrigued  the  savants  of  the  fifteenth,  sixteenth 
and  seventeenth  centuries  as  it  intrigued  the  ancient  Greeks. 
Scientists  of  France,  the  Netherlands  and  Italy,  like 
Eratosthenes  of  Alexandria,  selected  certain  arcs  of  a 
convenient  meridian  ;  measured  them  ;  obtained  new  data 
and  made  calculations.  These  investigations  were  pursued 
for  their  immediate  scientific  value — in  the  main  for 
astronomical  purposes  not  for  the  improvement  of  maps. 
The  application  of  this  knowledge  to  map-making  came  at 
a  later  date  and  was,  more  often  than  not,  a  fortuitous 
outcome  of  the  relatively  large  scale  military  operations  of 
the  eighteenth  and  nineteenth  centuries. 

The  eighteenth  century  saw  the  French  armies  over  the 
eastern  frontier  and  victorious  in  neighbouring  countries. 
These  military  operations  necessitated  a  knowledge  of  the 
areas  in  which  they  took  place.  Where  possible  the 
French  confiscated  local  material,  and  in  this  way  accumu- 
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la  ted  a  miscellaneous  collection  of  maps  of  foreign  areas,  of 
parts  of  Germany,  the  Netherlands,  Austria,  Italy.  These 
were  useful  in  various  ways  to  the  small  band  of  military 
engineers,  who  were  expected  to  undertake  surveys  and  who 
produced  a  certain  number  of  map  sheets,  the  most  famous 
of  which  were  the  large  scale  sheets  portraying  the  battle- 
fields. Taking  advantage  of  the  French  operations  in 
Flanders,  the  king,  Louis  XV,  sent  a  famous  scientist, 
Cassini  de  Thury,  to  the  army  with  orders  to  complete 
the  Dunkirk  triangle  of  the  French  triangulation,  which 
had  already  been  initiated  and  was  being  pursued,  together 
with  astronomical  observations,  in  the  attempts  to  determine 
certain  longitudinal  and,  later,  latitudinal  values.  This  was 
in  1746. 

The  military  operations  demonstrated  the  need  for 
uniform  series  maps  of  whole  countries.  None  existed  for 
France.  The  king  expressed  a  desire  that  such  a  map  of 
the  whole  of  France  on  a  scale  sufficiently  large  to  show 
topographic  detail  should  be  made,  and,  in  recognition  of 
the  work  already  done  by  Cassini,  the  task  was  entrusted 
to  him  in  1747.  In  1748  Cassini  commenced  the  pre- 
liminary arrangements  necessary  for  such  a  gigantic  under- 
taking. He  did  not  hesitate  to  use  the  material  acquired 
in  his  previous  triangulation  survey  of  France  undertaken 
for  other  purposes.  This  triangulation  was  useful  for  fixing 
a  number  of  points  invaluable  for  a  framework  of  a  map 
of  a  large  area,  but  it  did  not  supply  the  topographic  or 
detailed  description  of  regions  necessary  for  the  great  new 
map.  This  detail  had  to  be  the  work  of  a  special  new 
survey.  The  difficulty  of  collecting  personnel  and  money, 
devising  methods,  issuing  schemes,  was  so  great  that  only 
two  sheets  of  the  map  were  published  by  1756.  These 
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were  drawn  in  black  and  white  on  the  scale  of  1/86,400, 
Relief  features  were  shown  by  hachures — the  short,  straight, 
disconnected  lines  drawn  down  the  slope. 

Cassini  and  his  collaborators  persisted  in  their  efforts, 
and  were  still  publishing  sheets  when,  in  1793,  the  Revolu- 
tionary Government,  by  what  was  virtually  an  act  of 
confiscation,  took  charge  of  the  concern,  completed  the  full 
quota  of  sheets  and  began  revision. 

This  famous  topographic  map  was  the  standard  map 
of  France  for  nearly  a  century,  until,  in  fact,  it  was 
replaced  by  the  1/80,000  used  in  France  in  1914.  It  was 
the  original  of  many  derivatives  on  other  scales.  It 
represents  the  first  general  topographic  map  of  a  whole 
country  based  upon  extended  triangulation  and  topographic 
surveys. 

The  publication  of  the  sheets  was  spread  over  many 
decades.  Naturally  the  first  sheets  were  out  of  date  before 
the  last  sheets  were  issued.  Further,  the  whole  map  was 
a  great  experiment,  and  by  the  nineteenth  century  it  had 
become  inadequate  for  either  civil  or  military  purposes. 
Napoleon  appears  to  have  realised  the  position  and,  in  1808, 
proposed  a  new  scheme.  Eventually  in  the  early  nineteenth 
century  the  1/80,000  map  of  France  was  begun.  This  was 
based  on  a  new  survey  but  was  again  a  black  and  white 
map,  hachures  being  utilised  to  depict  relief.  France  led 
the  way.  The  other  western  European  countries  were  soon 
following  the  lead.  Ferraris  was  to  Belgium  what  Cassini 
was  to  France.  His  map  of  the  little  country  of  Belgium 
was  inaugurated  at  a  much  later  date  (1770)  than  that 
of  Cassini  but  was  the  first  to  be  finished,  and  thus  lays 
claim  to  being  the  first  complete  topographical  map  of  a 
whole  country.   The  Swiss  were  faced  with  great  difficulties 
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in  mapping  a  small  yet  very  mountainous  country.  In 
1832  Dufour  was  entrusted  with  the  task  of  a  map  on 
the  scale  of  1/100,000 — a  hachured  map  which,  though 
now  superseded  by  contoured  series  on  the  scale  of  1/50,000 
or  1/25,000,  is  still  in  use  and  is  regarded  as  one  of  the 
most  beautiful  specimens  of  its  kind.  In  Germany  and 
Italy  work  was  in  progress,  however  the  political  conditions 
in  these  countries  did  not  favour  the  institution  at  an  early 
date  of  a  single  government  bureau  responsible  for  issuing 
maps  of  the  whole  country. 

In  Great  Britain  the  troubles  of  1745  led  to  a  demand 
for  large  scale  maps  of  Scotland,  and  then  for  maps  of 
the  whole  of  the  British  Isles.  In  1763  "it  came  for  the 
first  time  under  consideration  of  the  Government  to  make 
a  general  survey  of  the  whole  island  at  the  public  cost." 
For  various  reasons  the  scheme  fell  into  abeyance,  and 
it  was  not  until  1783  that  the  matter  was  again  considered, 
this  time  under  stimulus  from  the  French. 

In  October,  1782,  the  French  ambassador  presented  to 
the  British  Government  a  memoir  by  M.  Cassini  de  Thury. 
The  memoir  was  a  statement  of  the  various  advantages 
which  would  acrue  to  astronomy  if  the  exact  difference  in 
latitude  and  longitude  between  the  two  observatories,  Paris 
and  London,  could  be  determined.  In  order  to  obtain  this 
information  he  proposed  that  a  series  of  triangles  should 
be  made  from  somewhere  near  London  to  Dover,  and  that 
these  triangles  should  in  turn  be  connected  by  observations 
with  the  French  triangulation.  The  proposition  won  royal 
approval,  and  after  consultation  with  the  Royal  Socieity,  the 
work  was  entrusted  to  General  Roy,  who  made  his  first 
measurement  in  1784  on  Hounslow  Heath. 

The  triangulation  begun  in  1784  aroused  the  keenest 
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scientific  interest,  and  proceeded  until  1787  when  the  two 
observatories  were  finally  connected  with  the  French  survey. 
When  the  immediate  object  had  been  accomplished  attention 
was  turned  to  the  suggestion  of  a  topographic  map  of  Great 
Britain  for  military  purposes.  In  1791  the  survey  was 
recommenced  with  this  in  view.  The  Board  of  Ordnance 
instituted  for  the  previous  survey  became  known  as  the 
Ordnance  Survey,  the  government  department  which  is  still 
responsible  for  all  the  standard  maps  of  Great  Britain. 

The  scale  chosen  for  the  first  English  topographic  map 
of  the  whole  country  based  on  actual  precise  surveys  was 
1/63,360,  or  one  inch  to  the  mile.  The  first  sheet  in  black 
and  white  was  published  in  1801.  The  publication  of  this 
map  was  the  main  consideration  of  the  Ordnance  Survey 
from  1801  until  1824,  when  pressing  administrative  needs 
in  Ireland  diverted  attention  from  work  in  England.  In 
1825  Lt.'Col.  Colby  founded  the  survey  of  Ireland.  As 
the  map  of  Ireland  was  to  be  made  primarily  with  a  view 
to  land  valuation,  the  one-inch  scale  was  too  small,  and 
thus  the  first  map  of  Ireland  was  ordered  to  be  made  on 
the  scale  of  six  inches  to  one  mile,  or  1/10,560.  The 
map  was  completed  in  1840,  remained  the  standard  map 
and  the  original  of  derivatives  until  1887,  when  a  map  on 
the  scale  of  25  inches  to  one  mile  was  commenced  and 
completed  in  1914.  In  1922  the  Irish  survey  was  trans- 
ferred to  the  Government  of  Northern  Ireland  and  the 
Government  of  the  Irish  Free  State. 

In  England  as  in  France  the  production  of  the  first 
standard  topographic  map  of  the  whole  country  took  many 
years.  In  England  as  in  France  civil  needs  soon  began  to 
rival  military  needs  and  gave  rise  to  a  demand  for  large 
scale  detailed  maps  for  administrative  purposes.    But  the 
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French  and  the  English  map-making  bureaux  tackled  their 
problems  very  differently  with  different  results. 

In  France  the  large  scale  maps  were  a  distinct  under- 
taking from  the  standard  military  map,  and  the  sheets  were 
not  published.  After  a  great  deal  of  discussion  and  many 
experiments  the  Ordnance  Survey  began,  in  the  latter  half 
of  the  nineteenth  century,  a  new  survey  and  map  of  Great 
Britain  on  the  large  scale  of  six  inches  to  one  mile.  This 
map  could  be  enlarged  by  photography  for  a  25-inch  series, 
or  reduced  with  modifications  for  the  standard  one-inch 
map  and  smaller  scales.  This  policy  delayed  the  completion 
of  the  mapping  of  the  British  Isles,  but  has  resulted  in  a 
complete  series  of  maps  published  on  the  large  scale  of  six 
inches  to  the  mile  and  has  rendered  possible  the  numerous 
and  varied  editions  on  smaller  scales,  so  that  in  the 
twentieth  century  Great  Britain  possesses  the  most  complete, 
precise  and  varied  series  of  standard  maps  of  any  country. 

These  twentieth  century  maps  are  very  different  from 
the  typical  fifteenth  century  prototypes.  Hachures  have 
given  place  to  contours — the  lines  joining  all  places  having 
the  same  altitudes  above  a  standard  datum,  usually  sea  level. 
However,  the  most  conspicuous  improvement  has  been  in 
the  introduction  and  application  of  colour.  The  twentieth 
century  1/50,000  French  map  is  an  extreme  example  of 
colour  printing.  The  English  and  the  later  French  maps 
favour  a  simpler  scheme,  even  when  layer  colouring  is  used. 

To  the  west  central  European  countries  must  be  assigned 
the  distinction  of  having  originated  and  developed  the  art 
of  topographic  mapping — a  fact  of  great  historic  importance, 
because  as  the  various  peoples  migrated  overseas  they  began 
the  mapping  of  new  domains.  In  this  way  the  survey  of 
India  was  instituted  in  the  eighteenth  century,  and  this  vast 
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area  is  now  amongst  the  best  mapped  territories  of  Asia, 
possessing  maps  comparable  with  those  in  use  in  Europe. 
In  this  way  north  and  tropical  Africa  have  been  mapped 
by,  or  with  the  help  of,  the  French,  the  British,  the  Italians 
or  the  Belgians.  Egypt,  Algeria  and  Tunis  rival  each  other 
for  the  distinction  of  being  the  best  mapped  areas  in  the 
continent. 

Map-making  is  conspicuously  a  national  concern  in 
Europe.  In  Africa  the  national  and  international  aspects 
have  proved  particularly  interesting.  In  the  first  place  the 
mapping  of  this  vast  continent  has  been  as  piecemeal  as 
the  political  spheres  ;  secondly,  frontier  lines  are  often  more 
accurately  known  than  interiors  ;  thirdly,  France  and 
Britain  have  been  the  paramount  powers,  and  French  and 
British  traditions  have  dominated  style  and  method  of  work. 

If  the  mapping  of  the  continent  had  been  considered 
purely  as  a  national  concern  the  result  would  continue  to 
present  a  medley  of  mapped  and  unmapped  areas  without 
uniformity.  Fortunately  international  co-operation  has  been 
possible  to  some  extent.  There  is  a  general  agreement  that 
"  local "  series  should  be  on  the  scale  of  1/125,000  or 
1/250,000  ;  that  these  series  will  in  turn  be  used  for  the 
compilation  of  sheets  on  the  scale  of  1/M,  which  will  make 
at  once  a  complete  uniform  map  of  the  whole  continent  and 
a  considerable  contribution  to  the  international  map  of  the 
world.  A  useful  reduction  is  the  1/2M  map  of  the  continent 
of  which  many  sheets  are  available. 

Canada,  Australia  and  New  Zealand  are  hampered  by 
the  difficulties  of  vast  spaces  and  small  populations.  Grad- 
ually, with  the  help  of  aerial  surveys,  the  unmapped  spaces 
are  decreasing,  most  quickly  in  Canada,  least  quickly  in 
Australia.    The  United  States,  with  greater  resources  and 
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a  larger  population,  have  still  been  unable  to  complete  the 
standard  topographic  series  of  the  country.  The  United 
States  Geological  Survey,  which  is  responsible  for  the 
publication  of  the  standard  topographic  series,  was  instituted 
in  1879.  Up  to  the  present  only  about  43  %  of  the  country, 
excluding  Alaska,  has  been  covered  by  topographic  surveys 
and  maps.  Those  in  authority  say  it  is  possible  to  complete 
the  mapping  of  the  area  in  about  twenty  years  provided 
the  necessary  funds  are  forthcoming.  In  the  meantime  the 
Standard  topographic  maps  are  being  issued  in  sheet  and 
folio  form  as  a  "  uniform  "  series,  on  three  different  scales, 
the  large  scale  of  1/31,680  for  areas  in  which  there  are  prob- 
lems  of  great  importances;  1/62,500  for  areas  of  average 
importances  ;  1/125,000  for  areas  of  minor  importance.  The 
1/250,000  is  becoming  obsolete  except  for  Alaska  and  cer- 
tain desert  stretches  of  no  economic  value.  The  South' 
American  states  have  made  a  beginning — Brazil,  the  Argen- 
tine, and  Chili  being  most  enterprising  in  the  making  of  maps. 
The  South  American  states  have  made  a  beginning — Brazil, 
the  Argentine,  and  Chili  being  most  enterprising  in  the 
making  of  maps. 

In  Asia  the  work  is  very  unequal.  The  Japanese  have 
complete  series  of  contoured  maps.  Curiously  enough  some 
are  issued  with  Japanese  script  and  others  in  the  Roman. 
The  Siamese  have  also  a  big  programme.  The  Russians 
have  mapped  the  territory  flanking  their  railways  with  some 
precision.  Otherwise  the  best  maps  of  large  areas  of  other 
countries  are  by  European  powers — these  are  usually  com- 
pilations from  the  best  available  sources,  such  as  the  G.S.G.S. 
1/4,000,000  map  of  Asia.  The  work  of  the  Dutch  in 
Java  and  of  the  British  in  Malaya  are  notable  as  examples 
of  work  in  tropical  areas  based  on  precise  surveys. 
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The  overseas  expansion  of  the  Europeans  had,  by- 
practice  and  example,  proved  a  great  step  towards  any 
project  for  the  precise  and  detailed  mapping  of  the  whole 
world.  Just  as  the  eighteenth  century  gave  a  demand. for 
the  making  of  a  map  of  a  whole  country  based  on  precise 
scientific  survey,  and  the  nineteenth  saw  the  demand 
fulfilled,  so  in  the  nineteenth  century  arose  a  demand  for 
a  uniform  map  of  the  whole  world,  and  the  twentieth 
century  is  seeing  the  fulfillment  of  that  demand. 

The  project  was  brought  up  for  discussion  by  Professor 
Penck  at  the  International  Geographical  Congress,  held  at 
Berne  in  1891.  Certain  governments  became  interested  and 
even  began  to  issue  experimental  sheets.  Eventually  the 
British  Government  issued  invitations  to  the  principal 
powers.  Representatives  met  at  a  conference  in  London 
in  1909  and  drew  up  an  agreement  relative  to  the  conditions 
for  an  international  map  of  the  world  on  the  scale  of 
1/1,000,000. 

In  the  next  few  years  it  was  felt  that  the  resolutions 
required  modifications,  while  other  countries  not  represented 
hitherto  were  anxious  to  participate  in  the  scheme,  and  so 
the  French  Government  invited  a  second  conference,  which 
met  in  Paris  in  1913.  Various  alterations  were  made  in 
the  recommendations  by  this  conference.  A  central  bureau 
was  established  at  Southampton  at  the  Ordnance  Survey. 
This  bureau  has  no  executive  authority,  but  it  is  responsible 
for  the  issue  of  an  annual  report  and  the  exchange  of 
information. 

Theoretically  the  1/M  international  map  will  consist 
of  2,642  sheets.    As  a  large  number  of  these  would  cover 
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empty  blue  expanses  of  water,  it  is  estimated  that  only 
about  1,500  sheets  will  be  published.  So  far  only  about 
10  per  cent,  have  been  issued,  though  many  sheets  are  in 
hand.  The  map  is  a  typical  product  of  the  twentieth 
century  in  its  use  of  colour,  especially  in  the  use  of  layer 
colouring  combined  with  contours  for  representing  relief 
features.  It  is  interesting  to  note  the  use  of  metres  as  units 
for  vertical  measurement  and  the  adoption  of  the  Greenwich 
meridian  as  prime  or  central  meridian. 

The  geological  map  was  invented  in  the  nineteenth 
century  to  aid  the  infant  science  of  geology.  To-day  the 
scientific  agriculturalist  asks  for  "  soil  maps,"  and  maps 
showing  the  distribution  of  vegetation,  rainfall,  slope  of  land, 
etc.  The  geographer  is  no  longer  content  with  a  topographic 
sheet  of  a  region  but  must  model,  plot,  and  re-map, 
producing  many  variants  of  what  may  be  considered 
Special "  as  distinct  from  "  General 11  maps.  In  an  age 
of  speed,  the  brevity  and  the  clarity  of  the  map  as  a  mode 
of  expression  are  appreciated  as  never  before. 

We  are  apt  to  regard  the  perfection  of  the  topographic 
map  as  a  culminating  point  in  the  art  of  map-making.  The 
topographic  map  does  represent  a  culminating  point,  but 
the  culminating  point  of  a  particular  branch  and  not  of 
the  whole  art  of  map-making.  The  topographic  map  is  the 
perfection  of  the  art  of  making  a  travel-by-land  map,  just 
as  the  chart  is  a  travel-by-sea  map. 

In  the  twentieth  century  we  are  trying  to  evolve  yet 
a  new  type — the-travel-by-air  map.  This  is  a  different 
proposition,  which  is  concerned  with  portraying  land  and 
sea  from  the  air  pilots'  view-point.   The  outcome  of  a  new 
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combination  of  the  old  difficulties — of  laying  down  a  course, 
of  plotting  landmarks,  of  recording  average  meteorological 
conditions — the  air  map  is  likely  to  prove  a  fascinating 
utilisation  of  the  progress  of  the  past.  Yet,  paradoxical 
though  it  may  seem,  it  is  the  same  story  with  a  difference. 
The  story  of  all  the  maps — the  same  major  problems  but 
under  different  conditions  with  a  different  heritage  of  ex' 
perience  and  aptitude,  and  so  ever  new  solutions  and  new 
beginnings. 
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